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make it easy to get the PC you want, 
d ready to go to work. 


VhIih l\>int Mini-Tower® 

Wiili iNioni to 

■ rxpun^iion slota, 6 bays 

■ VbSA btmal Bus Video 

■ IVnlujiir'^-ijpffradiible 

■ lliVt Ihiiiaiicotl lObKey Kiwboard 

and IBM Mouse 

■ I)()S and Windows preinstalled 

■ 1 M B Video Memory 

■ f.dioose your IBM Color Monitor: 14L8, 
!4V (uilil $ LOU to base model price), 

ISV (atid $250), 17V (add S670) 

4351KX/T 

4B61 )X/33M ¥hj 341 )MB HU 4MB RA M 
141.8 (IBM I "nM il I $&riia * *) $ 2.219 * 

irMyx2/T 

i4i^d )X2AWM1 U ;M0MB HU8MB RAM 
11 LB (IBM Cndii I $2,569+ 

466J)X2/r' 

J4Hhl )X2/66M I Iz, ^mMB I ID, 8M B RAM 
14 LH (IBM tiredill.^ase: S lOfi/mo.) $2,W* 

4660X2/1’ 

i4861)X2/t)6MI l/,527MBiUX8MB RAM 
141 M (IBM Cn dil $ liVnu.) $,3,129* 


S<iri Sdeel preinstalled software lets 
you hit the ground running. 

We can preinstall many of your Cavf}rite 
appiiralions, tben thoroughly test and 
optimize them — till for only a $ lU flat fee. 
When your new ValueH>int arrives, just 
plug il in and ga Of course, we also give 
you the diskettes, manuals and documen¬ 
tation. Installing solWare doesrit gel any 
easier — or faster. 

Here's |iist a sampling of 
IBM Soft Select applications, 

Qtlifor mir mffittmtvt 

Microsofr Office [WiM) 
fnluit Qdsekerr^*^ (WIN) 

Borland Quattro Prtf (WINl 
Microsoft PowerPoint (WIN) 

WfnFa)(™ Pro (WIN) 

WordPerfect (DOS) 

IBM VoicaType^« Control (WIN) 


Add a drive and I'itid out 

what youVe fieeii inlHsing. 

Praclieally all mullirru'dia applieatinns — 
and more and inon^ n/gular software titles 
— are availahle in LD-ROM format This 
intcmal ISA intt’irface version has a 
■iOOKB/See maxi- 
mum sustained 
data transfer rate 
with multi-session 
CD-R( IM technology, 
including full Kodak LI) 
compatihiiity. U'e ran install it for you at 
the factory Sf> its mady to gci whem your 
IBM V^al Lie Point arrives, 

ISA Internal CD-ROM Drive 

(32G2961....$245+ 




























































I 




^ - -- 






— 

—TTr 






Instant Gratification. We 


WhaCs new? I'he “V" series hi>rderless, 
monitors.' And Soft 
Selecl"^ preinstalled software. 

\t>ij want it all, ri^rt now. ("I bat's O.K.- 
peofje expect more from IBM.) for instance, 
you want the latest da/./ling monitors. 

So we created the new "V'' series monitors 
witfi a sharp, borderless irtiagt?. And they're 
so enerf^yHiffieient they’ve qualified for an 
fiPA hnerfjy Star rating^“ 

You said, ‘'Installing software takei? up ti>o 
intieh timix’ So now we cari tin il for you at 
the factory with Soft Select. Vte test and 
optimize each application to work on your 
particular PC. And we give you cue- 
tomized con ligu rat ions, plus the quality 
and .support you expect from the world’s 
largest computer company. 

So go ahead, be demanding Wre i^eady for 
any tiling Call us now. 


IBM PC DiPect 


We're putting the personal 
in personal computing. 


Valuel^iinl Si, 

Conserve space and money. 

■ expansion slots, 3 bays 

■ VESA I A>cal Hus Video 

■ B^ntium’-upgnHlahle (except 425SX/Si) 
* IBM Basie lOhKey Keyboard and 

IBM Mouse 

■ DOS and Windows preinstalled 

■ 512KB Video Memory 

■ Choose your IBM Color Monitor: 14L8, 
14V (add $ 100 to base mod<'l priee), 

15V (add $250), 17V (add $670) 

425SX/SI 

i4B6SX/25Mllz, 120MH [IIX4MB MM 
J4L8 (IBM Cifdit lif'ase: SSO/ma**) $ 

4:i^3DX/Si 

486DX/33M1I7J 120MB HD.4MB RAM 
14L8 (IBM (jeditLease: $62/ma) $1,71^)“^ 

4:i3DX/Si 

486DX/:Lf MI Iz,^ mm H n 4MB RAM 
141.8 (IBM Cndil I ease: $66/nnLi.) $ 1 

466DX2/Si 

i4B6DX2/6f)lVnB. 212MB1 ia4MB RAM 
14L8 (IBM Credii 186/irHi.) $2,229* 


priced right an 

ValueBiint l)eskli>[x 

I he modern-tlay workJiorsc. 

■ 5 expansion slots, 5 bays 

■ VESA [joeal Bus Vidcit 

■ IVntium-iqigradalile 

■ IBM Enhanced lObKey Kc)boaixl arui 

IBM Mouse ^ 

■ DOS and Windows preinstalled ► 

■ 1 M B Video Meiia>ry 

■ Choose your IBM Color Monitor: l4Ld 
14V (add $100 to base model price), 

15V (add $250), 17V (add $670) 

425SX/0 

i48f>SX/25MI Iz. 212MB I 111 4MB R.4M 
141.8 (IBM(:K:ditlA^a84.‘:$57/mo.**) $ L589* 

433DX/D 

4B61)X/33MHz,^212MB I!a4MB RAM 
14L8 (IBM f'redit Lease: $76/ma) $ L939* 

450DX2/D 

i4B6DX2/50MI Iz, 340MB H D, 4MB RAM 
141J3 (IBM Cndil Irfiase: $BI/it]I5.) $2,259* 

1 

466DX2/D 1 

i486nX2/66Mnz. 340M1} HD,8MB RAM 
14L8 (IBM Crwlli $ l(j(l/TTHJL) $27fi^J* 














































Multimedia without the mumho jumbo. 

And we’ll deliver it loaded, tested 


John Craig 
Omsukaiii 

Get ihv rigbl answers* 

Right jiwaj. 

IFjfien you call IBM PC 
Diref:t ™ you’ll gel 
expert advice to help 
yoii put together 
thert^t rmthimedia 
system, i/t^hether iCs for 
businesa presentation, 
yoiiT home ojffice or 
yourfamily. 


IBM PC Direct 


fFe re pulling the personal 
in personal computing. 


and ready to run. 

You ve heard enough cyberspeak. You want 
straight answers, from an expert 
abfml pulling multimedia to 
work right away. That's why 
you should call us about 
this eyi^pojiping offer. 


It's our Reference 
Package, a warehouse of 
information to help you 
work smarter and more pn> 
ducdvely. Interactive sight and 
sound are buiU in and ready to ga 

Its a imiltimedia — and business — PC 
you can use today, h's preconfigured at 
a price diafs hard to beat And its only 
a plu}nc call away^ 


The IBM MuUimedia Reference Package 

. i406™SX/2hMH'^ Processor 

■ NEW IBM MV borderless, energy- 
efficient Color Monitor 

■ 170 MB HanI Drive 

■ 4MB RAM 

■ IMB Video Memory 

■ L44MB Diskette Drive 

■ Double-speed, muIti-seasion- 
compatible fiD-ROM drive 

■ Sound Blaster™ 16-bit audio card 

■ External speakiTs and microphone 

■ IBM 101-Key Basic Keyboard and 
IBM Mouse 

■ Conforms with Multimedia PC Marketing 
Councils Level 2 spc'cification for 
maximum compatibility 

m Kodak* Photo CD™ Acx-esa Software 
and Photo Sarn f iler 

■ Software Toolw^orks^^ Encyclopedia 

■ Microsoft® Bookshelf™ 

■ DSC Inter Active Presentation Tool™ 

■ Microsoft Works™ for Windows 

■ I BM DOS 6.1 and M icrosoft W indows™ 


We’ll configure any of our newest Value Point™ PCs 
the way you like. See the next page now! 











mth HelpWare, youre covered by the 

best support people in the business. 


^:>u worfl en ter the world or mu I timed ta 
lone, Fiecause IBM Ile)p>Ware is behind you 
very step of tfic way, 

feIpWare goes beyond ValueRiint’s one-year 
varranty and our !i(klay, hassle-free money- 
lack guarantee.^ llelpWarc is tech support 
jcoplc who are always there when you need 
hem, 24 hours a day, 7 days a week. They’re 
rained to answer pracliiially any question, 
rom how to set up your system to solving 
lardware problems that may occur. 



Our automated fax linf: is always available 
and if you have a modem, you can access 
our 2d-hour online bulletin board. 


Helfift'are also imdudes one year of free 
onsite serviw, pnwided by thousands 
of dedicated IBM service reps at hun¬ 
dreds of locations nationwide. They 
make house caMs anywhere in the 
no matter how remote/ And wc have the 
largest parts inventory in the business, to 
help reduce downtime even furtlier. 


Salii Mwm/i, 
IhipCenter‘^ 
Specialisi 


In .sliurt, I lelpjWan^ is tfie most comprehen¬ 
sive support you can get. 


jur newest monitors are even easier 
in your eyes. Not to mention your 
dcctric bifl, 

S^ho says you caift have it botli ways? These 
idvanced high-resolution monitors dfvliver a 
irigliter, holder, crisper, hordertess image 
hats flicker free, 

ilut when you’re not using them they’ll 
lutcunalic^lly jiowerdowrd to miserly energy 
^insumption levels. When you resume work, 
ust touch a key or the mouse and tiiey’ll 
>ower up mslantly, right where you left off. 


The series: for new systems and 
upgrades, too. 

Cross-platform compatibility is built in. 

You c.an plug it right into almost any IBM- 
tcompatible system and run most popular soft¬ 
ware. These morators are available in 14", 15" 
and 17'^ screen sizes. 

So see the light. And s^ve energy. 

Cal! IBM PC Direct today. 


Complimentary! 

JPx the latest edition of 
the IBM PC Direct 
catalog. Valuelhinti^ 

"^niinkPads^r printers, 
monitors, muiiimediaf softu^are, 
and more. To gel your copy, 
call IBM PC DlftECr today. 

IBM te 3VBilaAl€ iDotslomtfinv mi Pustti Rioo wily Fw wl- 

Slds ti( 1)19358 'Dortect ytHT local IBM Selaa HepissefTtalivos lor mwE n^onnaiicci. 

‘IBM PC DIRECT prices Ttie aflerlngs. pness atid products are siiiieP Id ctaige ur 
wilhidraHy withoul prior raHkx. Produds you acpulio may noioiun^ under oicisling 
VD^tine Purchase ^aement. Thessana otlBririgsand prai:hic& beiuallablfl Sircugti 
IBM Aulturized nemafholeis. BoittHtteler Dnc£$ mity irgey. Stiippliig and handCing chargee 
w e^itta. ”IBM Credit 318 puoiad Idr as-ftwOtlstm Loss gudadaio 

Sjood (hnigt] g/aiyw, after *t8ctiliriie rates art sibjed to ciiarigB wBioot notice Lesse 
available K nualHieft caimterdal aistwn^ miy. t Shma pracesaws inay tig 

maiutactured by ffiM. 1. Not all [Doriib^ aie compalibte wiUi ail VlteePnrft Ptk 
Please (3il your IBM PC DIRECT sales i^lur hjifher IntennatiDn. 2. Requires VESA-tH^S 
CDfnpalitile system hardwam xid softHsre lo engage. 3. Upgiadabte with bitat*^ yiie 
OverDrive^* [xooessor based rm Paitum iKbrioteay. 4. Capies td Haiianly and SB-day 
mawyteck guaramea inUomaton 3«itatiki Ihfotigtv IBM 3«1 IBM AuHiotltwi 
Pte 3 fS«ceil 1 60042^^ ter detaits rapndirig IBM's mwieybAX guarantee and KmHed 
Mrirtnly. At m addrlional choiga diairpiwaimily periDti. Chisits aervica avaiidile 
Monday-Frld^ Bam-Spri ih ynir lime nme IBM. TliirikPad. Muii-Tmer. HelpCertar and 
HelpWaie are legi^red liadraiaths. and V^bePoiii arid Sr# Seted are badernadis uf 
bilamaliDnal Business Machines CwprxatiDn. All attier brands and produd naneg are 
leqlslored iiartsnfiarh. irac^ite or sarvbia mafks ot Iheir respactm luidars. PC Difoct 
isa tiadeiraiKrrf £tlf Cnmnuoic^kHis Dprepany aiid Is used by ^ utder ItcHise. 

©iW Irthrnatiijnal ^ness Mscfilnes &np«aiiw 


Call 1 800 426-7950 

eam-midnighl M-R EST 
8am-7pm Sal., ESf 

Purcliase available tor quaEilying custamers. 
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Can you really 
lookus in the £ace and 

you dorit need 

better code 
managenient? 


S PARCworks Manager— Parallel Make— 

Coordj nate your development Dramat i cally accelerate 

sessions and tools. User extensible. project builds by leveraging 

t he power of your compute 
server. 


FileMerge— 

Graphically compare and 
merge source code. 
Automatically merge con¬ 
currently modified files. 


CheckF^int— 

Capture complete pmjea: 
releases for later retrieval. 



Sessicn 


Transart 


Toni V 3.2 


rile rj view r ji EeIU r ) j 


M r t To~4CEteM»ei4^tOc-M ht How 5"ib:'f7 jji7705 Cod^ nanagor ndtlhcat' 

N ZTQ Fri Ploy 5 13:23 ^0/93? CQ(lf» Hanagsr notiflcaf 


Vei^jonToal (ll 1^ Runnln?^- 


Mte T i tfiew rj Comnwnd:! 


iFlrtiUQrv: /ojHApdaim&/ rwnffWir«j>fik<ja1.w,FjKg^ 


tad«Manager 


Q BolnUt 


rrBTi-nctioJW t ) Pfiops Todi tJ i 


mocks 


RIockil.O 


elockiz.o 


VErslonTfiql: tile Mlstnrv 


I hi TJ tJisjiiay } 


ItenajM: ^qp-t/?Dde moi/TgamWBfe/BIwtelJC..,- 


IntegraTtoo Chlp_Pr'>toTypes 


\ >Pi:ie9r9.tlon_EK3S iHTagfition.^FO 


f ft wiyggr 


ChffckPoint 

CodeW&rregfr 


f JleMEfige 

MgJietwjl 

P«ralte]PTq.kt 

Straws? 

TeKtedit 

Vw^JanTopt 


Ostff; 10/26/93 U 
TimB: 14122; 15 


I i«if UBchansBd: OOOJS 
InSBilEil: tiQ002 
OEiletad: 00002 


Sti ting virt«o 4 . 





Q bkck.dr 

I Q Blocks. kilHi 

0 blocks Us 

1 Bloc ki, mat It 

13 block., tts 

[ AcodE rrvgr^wsdata 


H4lvef;i9 

0bandGC 

Qblockcc 

Qbsndh 

Qblsxfch 

g| FTMilkCC 



H m 



. Coitewansgtf 

VerslonTool fllBHirg* 

ChMckPofnl 

PvuliTHafca 

m 



w 

5Brc^s0r 

Analyzsr 

Applkatlon 


Oxle Manager— 

Easily organize and integrate work from 
multiple developers, sices, and platforms. 
Automatically track and inform of con¬ 
flicting source code changes. 


Compatible— 

Begin using without any special 
preparation or administrative 
requirements. 


Version Tbol- 
Accelerate version control. 
Gtaphically view source file history 
as well as concurrent modifications. 





















































































Because this is the new fece of software develop¬ 
ment— integrated, organized, pnxiiictive, and very; 
very easy to use. 

It s called SPARCworks""/learnWare for the Solaris* 
op>erating environment. 

And it's from SunPro™ the software development 
arm of Sun Microsystems, Incf 

What makes our SPARCworks/TeamWare 
products so great? Let us answer that question 
with a few of our own. 

How would you like to have 
multiple developers working on 
the same source base without 


The 

Features 

Esicends SPARC works 
development environment 
• Compatible with C, C-b + j 
^scal, FORTRAN, and Ada * Supports 
both Solaris I and Solaris 2 operating envi moments 


• Graphical tracking of multiple releases for easy 

getting in ^ch other S way ? integration and release management * Graphical inspection and 

manipulation of muJciple source file versions * Captures complete 
pro ject source file configuration * Compares and merges con 
current source file modifications * Accelerates project 
builds * Coordinates and manages individual 
session tasks • ProWorks’"/TeamWafe 
avaj lable for Solaris development on 



Or how about doing 
source code development, 
quality assurance and testing, and 
release engineering at the same time? 

Regardless of whether they re in the 
same country, or even on the same network? 

And manage more than one release 
i! at a time, with code coming from 

different locations? 

Perhaps building project 
components in parallel and inte- 
Wiiimt SPARCmrhnm^^aft, gp^^ing them later appeals to you? 

ow ywr t&m ai ^ i 

uW/ mm, thought SO 

^u see, SPARCworks/leamWare can do all that 
and more* Because it was specifically designed to solve 
the problems of todays complex, multi-developer, 
multi-site, multi-platform development projects. 

No matter how big or small those projects are* 
SPARCworks/TeamWare works with the 
SPARC works development environment to be totally 
scalable and extensible—from small groups to large 
ones, across geographically distributed sites, and 
disparate platforms* 


x86 platforms * Manages 
code over heterogeneous 
networks 


It’s also customizable to each developers or team's 
way of working, right down to specific operations. 

Which brings us to the next point. 

SPARCworks/TeamWare builds on standards your 
developers already know and use: the UNIX® SCCS 
utilities, NFSf and X window system utilities. So theres 
no ramp-up time, no new system administration, 
no conversion, and no special databases* 

"ihu re ready to run as soon as you load it* 
What's more, because 
SPARCworks/TeamWare uses a 

graphical approach, developers 
can work in parallel, and 

actually see what they— 
and everybody else—are 
doing, all at the same time. 
And what would you 
expect to pay for all this? 

A lot less than you'd guess. 
Under $1,000 a seat* 

To get a copy of our 30Hjay Try and Buy 
CD so you can try SPARCworks/TeamWare 
before you buy it, or a copy of the 
SPARCworks/TeamWare Solutions 
Guide including success stories 
from SPARCworks/TeamWare 
users, call 1-800-2SUN PRO, 

(+1) 415-336-6848 outside the US. 

So why choose between crude version control 
tools on one end or overly complex (and expensive) 
configuration management systems on the other? 

Especially now that youVe come face to face with 
something better. 






A Sun Miaosysiems* Inc. Business 


Awe.. M^Xiricain CA 94043-114X1. ilw Sun Sun MtcnKysnrms. SunPco. drc SunPro loeo. NFS find Sulnrif, *1^ ttpdcmoikt uT [tpdem<i.tk^ lEif S44it ItH'. 

AM SPAJtC nsjrnmrla. indudiiy' rhe SCD Qicnpliiuir ait nr aC SFARfI InE£fnaEtonal, [in. SFAfijCjornpilcr, ami SE^!U."wurksi art licccaoct Brctusivciy ed Sun Micras^'SDnrB. Jnr. 

Prudi^cs dv SPARC craJcmafk axe based on ui arc hum Lire dpvrkipcid by Sun Mjciusysftjni, fnc. UMIX 4»a rT£itctft4 tnuJtifnarlic ufUNlX 

AM iTEnjiunAlherdnaHcrtulnmifkaEX'iheirresfccuwowners. © 1994Sun M.icrcrsysDnm.Inc. 
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WINDOWS 

Chicago; An Ambitious 
Compromise_____ 22 

Windows NT it's not. but Microsoft's 
next version of Windows wi ll play well 
on low-end. Intel-baxed PCs, 

POWERPC ft^ACINT’OSH 

Low-End PowerPC Leaves G8040 
Macs In the Dust................23 

Preliminary test results have the least 
expensive PowerPC Mac conTpleling 
compute-intensive tasks at least three to 
four limes faster than a Mac Quadra y<KJ. 

pi>As; 

Teutonizing the Newton.26 

In working on the German version of the 
Newton PDA. Apple discovered that 
handwriting-recognition systems add a 
whole new set of factors in locali;«ing a 
product. 

ISf EX WOR KI NO 

Tilt's 10-Mbps Telephone Cord Network 
Could Be $malM)fftce King.2S 

A new development brings HJ-Mbps net¬ 
working to companies that are put off by 
the complexities of network wiring. 

NEURAL NEXWORKS 

Intel and Nestor to Commercialize 
Neural-Net Chip. .32 

An agneemeiil between Intel and Nesttjr to 
commereiali/e a neural processor could 
affect applications ranging from hand- 
wriling recognition to air-traflk- controL 
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Fax Gets a Face-lift....34 

This spring and summer, a new wave iif 
protiucts will give fax a face-lift by :ulding 
binary-Hle-transfer eapahilitics. 


OBJECIX OPERAXINCJ SVSXEMS 

Alliances Could Mean Better 
Integration ..............38 

Microsoft and DEC will integrate DEC's 
Object Broker distributed -objeei system 
with Microsoft's OLE technology, and 
the agreement will allow Windows- and 
OLE-supported Mac applications to 
seamlessly access data an a wide variety 
of platforms. 
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What's New...,220 

A PCMCIA card with it-s own audio; 
Windows software for powerful imaging; 
Visual Basic tools: and more. 


WIDE-AREA NEXWORKLS 


Building the Data Highway 46 

BY .^NDY REINHARDT 

Building the data highway will require a blending of diverse 
technologies. Wliai's the best way to send large amouiiis of 
data over today's mix of copper, coaxial cable, and fiber-optic 
lines? Should the transport protocol be ATM? TCP/IP? TCP/IP 
over ATM? The major players—^the phone compaoies. the cable 
companies, and proponents of the Internet—each have their 
own v ision of what the data highway should be. Whose vision 
should prevail? 


Government Policy on the 
Data Highway—52 
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IJV'TEGR.^XED BUSINESS SOFTWARE 

Three Suite Deals 120 

BY BILL LAWRENCE 

QfTicti applitsitian suites are iiiking the market by 
siomi. But do you really gel extra lunciionaiity and 
smotiiher iiiiegraiion by turning to a single vendor 
for all your major applications? 

OLE 2.0: Death to Monoliths?—122 
Svstf:MS 

fVlultipnicessor Horsepower 129 

BV RAYMOND GAC<yrfi 
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Compaq, and VTech. Running two processors— 
whether 486 or Pentium—'gives a big boost to 
Microsoft’s SQL Server under Windows NT, 

OA'I ABASE DEVELOl'MENX 

q+E: The Key to ODBC 139 

BY STEVE APJKI 

With ODBC drivers and Q+E’s 2,0 release tif Data¬ 
base Library, you can build datahasc-indcpendcni 
applications. The drivers enable a tmnsparent connec¬ 
tion to multiple data sources, while the library of 
DLLs delivens features—such iis trajisaciion support 
and explicit record locking^—not necessarily supported 
by the database engine. 

MT. L. J Fi NiyS E R V E1^ 

Clieiit/Server Made Easy 143 

BY BEN SMn’H 

NobleNcCs EZ-RPC takes the sting out of writing 
client/server applications. Whether converting exist¬ 
ing stand-alone programs nr starting from scratch, 
applications programmers can write distributed ap¬ 
plications without any network prognimming skills. 
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BY TOM THOMPSON 

Cutting your own CD-ROMs has become affordable 
now that CD-R drives with recording software go for 
around $4000, Tom Thompson tests three, from JVC, 
Mici'ohoards, and Pinnacle Micro, on both Mac and 
PC platforms. 
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BY RAYMOND GA COT^ 

PhonePro makes it easy to build phone automation 
applications for the Mac, 
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your application. 
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Optical Advances 107 

BY DAVID K, CAMPBELL 
AND KRAIG PROEHL 
A convergence of technologies 
is sei to take the capacity of 
magncto-opiical drives into the 
stratosphere. 
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Under the Hood: 

A Close-Up of OpenDoc ..183 

BY KURT PfERSOL A new vendor- 
neutral document standard pro¬ 
vides 3 natural way to work with 
inforTnation while operating on dif¬ 
ferent platforms. 

APPl.tCATION 
O E V ELORM E NT 

Some Assembly Required: 

Life with NewtonScript. M 

BY DAVID BETZ Programming the 
game of Life in the Apple New¬ 
ton’s scripting language. 

OLE ErviBEOOiNCi 

Beyond DOS: 

Visual Basic Custom Controls 
Meet OLE.,.....197 

BY JON UDELL Exploring Visual 
C-i-+ 1.5's powerful OLEsuppon. 


Poumelle: 

Booting, Benchmarking, and 
Bob's Your Uncle..201 

BY JERRY POURNELLE 
A potpourri of activity at Chaos 
Manor as Jeiry continues his explo¬ 
ration of the Windows machinery. 

Books & CD-ROMs: 

A Cache-Memory Primer.....,41 

BY BOB RYAN. MICHAEL NADEAU. 
AND RAYMOND GA C(f7rF: 

The theory and practice of cache- 
memory design, a fantastic world 
on CD-ROM, multimedia 
pnjduclion. and strange patterns. 

Commentary: 

Virtual L^ality.278 

BY VICTOR J. CDSENTINO 
As the law struggles to catch up 
with technological changes, what 
happens to our legal, social, and 
ethical responsibilities? 


Editorial ...„,10 

BY DENNIS ALLEN 

Letters,.......IS 


WANs, printer technology, and 
statistics. 
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PROGRAM LISTINGS 

Fmm BIX: Join *‘lixtlngs/frombyte94" 
arid select the appropriate subarea 

From the UUNET:ftp to ftp.uu.nel, bg 
on as “anonymous," and en ter your 
user ID as your password. Type 
”cd/puh|ishcd/byte’' and type *“D1R/' 
Files appear in subdirectories arranged 
by month. 

From the BYTE BBS at 1200 9bOO bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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DOS/WINDOWS 


Chicago: An Ambitious 
Compromise.. ...........22 

Thb new Jind improved version of 
Wiiidows may mimic NT's fealures but 
tfs still lied to its DOS roots, 

Intel and Nestor to 
Commercialize NeurahNet 
Chip...............32 

From fingerprint recognition to stock- 
market prediction, the implications of 
producing a commercial neural-network 
chip will be far-reaching. 

Alliances Could Mean Better 
Integration_____...3S 

An agreement to merge Micirosofi\s 
OLE technology with DEC'S distrib¬ 
uted-object system. Object Broker, 
open A ihc tiaor to cixis^^-platforra data 
access. 

Phar Lap's TNT Adds Life 
to MS-DOS.3S 

Every time it looks like MS-DOS has 
overstayed its welcome and is about 
Eo be shouldered out by a bigger and 
belter operating system, some thing— 
diis time, Phar Lap's TNT DOS-Exten¬ 
der—comes along, and DOS doc-sn' t 
look so bad. 

Not Just for File Transfer 
Anymore.......40 

A new crop of integrated Windows 
communications software is merging 
data, fax, file transfer, rcmolc control, 
and evert voice-mail functions inio a 
single program. 

Three Suite Deals............l20 

The latest Windows innovaiicms— 
including OLE 2.0 and crt)S.s-application 
scripting languages—’Will make Win¬ 
dows applications work more smoothly 
Etigelher. Now major vendors such as 
Miemsoft, Lotus, Btuland, and Word¬ 
Perfect want you to buy all your major 
applications in a single integrated 
bundle. Do you get functionality and 
inte^ation beyond what’s already 
promised by Windjws? Bill Lawrence 
looks at the past, present, and future cif 
Windows office suites. 

Multiprocessor 

Horsepower...129 

Windows NT support for multiple CPUs 
pays off Duid'process^jr systems from 
ALR, Compaq, and VTceh shut (heir 
stuff with Microsoft’s SQL Server 
for NT. 


Qd-E: The Key to ODBC __139 

Microsoft’s Open Daiaba.se Con¬ 
nectivity promises to provide Windows 
applications with transparent access to 
data sources. Qm-E’s Database Library 
2.0 Is built on ODBC and fills in the 
gaps by providing high-end functions 
to less capable databa.se engines. 

Budget CD Recording.__..145 

New low-cost CD-R packages bring 
home-brew CD-ROM production within 
budget. Drives with tiecording software, 
SCSI adapter, and cables now go for 
about S4000. BYTE rests three from 
JVC, Microboards, and Pinnacle Micro. 

Lah Report: 

46 Powerful Portables,......lSG 

The best overall 486-bEised Windows 
notebook does not have to be the most 
expensive. 

Poumelle: 

Booting, Benchmarking, and 
Bob^s Your Uncle....201 

A boot-up utility that handles MS-DOS 
6 and compressed drives, a pair of Win¬ 
dows aceeicrafor boards, and mnnr from 
the Windows for Workgrrmps frtmt. 


OS/2 


Poumelle: 

Booting, Benchmarking, and 
Bob's Your Uncle . ..201 

Jerry attempts to run Ivcnchniark tests 
for the PS/2 Model 77 using Tr,s Win 
Tachometer. 


MACINTOSH 


Low-End PowerPC Leaves 
S8040 Macs in the Dust......23 

The first PowerPC Mac benchmarks 
indicaie that even its fust 6S040-based 
Cijosin, the Quadni ¥IX), is no iTiaich for 
tills speed denwn. 

Alliances Could Mean Better 
Integration.,....38 

What do you get when you caxs.s Micro¬ 
soft’s OLE technology with DEC's 
Object Broker? An architecture that will 
let you atxuss data and objects seam¬ 
lessly iiems& platforms. 

Desktop Telephony...151 

AuloniaLlng your business phone system 
with Cypress Research’s PbonePro soft¬ 
ware can save people-power and make 
you money. The telephony applica[ion.s; 
builder wDiks with Supra V,32bis fax 
modems equipped with the latest voice 
upgrade ROM. 


Budget CD Recording..145 

Hooking a CD-R drive to your Mac has 
never cost less. Prices for a drive and 
recording software now hover around 
$4000. BYTE's Mac maven Tom 
Thompson tests CD-R packages from 
JVC, Microboaid-s, and Pinnacle Micro. 



Client/Senrer Made Easy ^.,,143 

If RPC simplifies interpirxess eommu- 
nicatjons over netwoi Ls, NohleNet’s 
EZ-RPC makes It even easier to develop 
client/server applications. 

Alliances Could Mean Better 
Integration..3S 

DEC’S decision to integrate Microsoft’s 
OLE icehjvaiogy into its Object Broker 
cross-platform development kit—which 
runs on many flavors of Unix, as well 
us Mac, Window.s, and VMS—will 
allow you to access data across multiple 
platforms. 


NETWORKS 


Tufs 10-Mbps Telephone 
Cord Network Could Be Small- 
Office King.,,,.......28 

Tut .systems (PlciLsant Hill, CAJ has 
developed an off-the-shelf lO-Mbps 
Hthernet implemenlation for those small 
oftlces that want the advantages of a 
nctworit, hut not the complexities of 
installing one. 

Cllent/Server Made Easy.... 14 3 

For creating distributed applications 
that work over heterogeneous networks, 
EZ-RPC is Ihc way to go, NohIcNel's 
RPC toil]kit makes intcrpA>ce,ss ctimmu- 
nicalions transparent to application pro¬ 
grammers, requiring no network pro¬ 
gramming .skills. 

A Close-Up of OpenDoo.183 

With the rcecni shift to ward document- 
based computing, a vendor-neutral 
document standaid is about to be un¬ 
leashed that makes it possible for sever¬ 
al users to share a single document 
while working on various platforms. 

Multiprocessor 

Horsepower ......129 

[f you need on applications server, one 
of these multiprocessor PCs may be it 
B YTE tests relatively inexpensive dual- 
pitx^tissor systems from ALR. Compaq, 
and VTech using a SQL Server bench¬ 
mark under Windows NT. The ALR and 
VTech PCs use 486 CPUs^ while die 
Compaq can run either 4S6s or 
Pentiums, 
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The Last Hard Drive You’ll Ever Need 


It's The Ultimate 
In Storage! 


4500 RPM 

19 msec effective access time 
2.0 MBytes per sec. data throughput 


Introducing t^e Sierro'" L3 Gigabyte optical hard drive with speeds faster than 
most mognefic hard drives and removoble media for infinite capacity. With each 
additional standard optical disk you'll hove another 1.3 Gigabytes of capacity to 
store spreadsheets, databoses, CAD/CAM, grophics, mullimEdin or nny data 
intensive application demanding mountains of siciage. 


The Sierra™" 1.3 GB is a lightning fast mass storage system with performance thot 
rockets post most magnetic hard disk drives, (see chart} 


OI^TICAL S>£RFOItMAMCC ADVANTAGE 

XC0PY2E1MB XCOPVSDMB 

TO mm WIUHO DRIVE TO OFTKAL DR^V WRD 

PINNACLE SIERRA'" 1.3GB 

135.3 iMonds 

379.5 seconds 

SEAGATE ST476AN (630MB} 

2!0i seconds 

496.8 seconds 

FUJITSU M2266SA (1.2GB) 

165.5 seconds 

375.1 seconds 

MAXTOR n-8760SH (676MB) 

I7S.9 seconds 

428.7 seconds 


Optical technology has many advantages such os removabllHy, reliability, 
expandability, and is less expensive than magnetic storage solutions. 


OPTICAL PRICE ADVANTAGE 

HEFWlCOSr® 

izm 

tm 

S. 2 Gfi 

PINNACLE SIERRA" 1.3GB 

$3245 

$3495 

$3995 

HARD DISKDRIVE 

S32S0 

$6500 

$13,000 


has Q J 9 milttmond mess time ond outperformed every other devke we tested 

/iefe."Ston[ey Wsiola, Byte 

With Finimcle's ASCENT program you can upgrade your Sierra™ K3GB to o Pinnacle 
optical library system thal ranges in copacity from 20 Gigobytes to t06 GIgobyles 
FofNovelP. 

The Siefro'"... only by Pinnocle. The optical storage teoder. Tor more info call: 

0 Mjni 3 . 7 O 7 O 


Ansel Adams Wilderness, Sierra Natioaal Forest 

ltd Sena U1^ d W. d iniimait sd 1^ 

Ki^ij iiiFH% Irani on r/l diift [04 pif 



9 Mnology • Irvine, CA «71» • U.SA • Inti(7M) 727-33011 • hx (7MJ 727-1913 OPUCAL STOOGE COMPANY 
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Display Your Ideas Wit 


One look and it's clear. 

Brilliance brings every detail of your idea to life with astounding 
clarity. A razor sharp picture, with resolutions up to 1600 x 1280, 
and exceptionally low image distortion. 

So adjust the angle, shift the shadow, add detail. 

It's all there. 

Now switch to blue on black... the contrast is still vivid. 

Adjust colours to your own taste. 

Work all day, don't rub your eyes once. The display is flickei^free, 
with refresh rates up to 76 Hz in 1280 x 1024. 

Enjoy the view. 

Designed for professional users of PC, Macintosh and 
workstations, 

the new 21", 17" and 15" Brilliance monitors excel in 

the most demanding applications, like CAD, DTP, MultiMedia. 

Your idea is taking shape. 




WGH RESOLUTION MONITORS 


For more information, contact; Philips Monitors, SFF-7, PO Box 80002, 
5600jB Eindhoven The Netherlands, fax +31 40 73 39 83 
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Editorial 


Dennis Allen 


The State of Computing 


Wg are in fer 
eeme bi^ ehangefi 
in power and 
portability, 
and they are tor 
the better 

Now ihal you've heard all the “State of tlie,,.” addresses 
from various world leaders, it's time to focus our atten¬ 
tion on the computer ijidusti 7 . Throughout the next 12 
months, three primaiy^ aspects of computing will be well 
worth watching: power, [xmabiliiy, and the enterprise- 
wide application of computer technology. 

We will find increased power in hardware systems. 
Not only will we see a hefty number of Pentium-based 
systems this year, but RISC-based alternatives will gar¬ 
ner more atteniion than ever before. The RISC move¬ 
ment will be led by the PowerPC, which Apple and IBM 
will promote heavily. No, 19^4 won’t be the final show¬ 
down year Ibr Intef s 80x86 architecture against the RISC 
gang of Alpha, Mips, SPARC, and PowerPC CPUs, Hovy- 
ever, the stage will be set this year, and we will have to 
await Intel’s next announcement to see just how well it 
can hold onto its advimtage. 

One thing we know for sure: Performance is being 
boosted big time. While some industry pundits have 
pooh-poohed the reiativeiy minor gains of the Pentium 
over the 486, we should expect a lot more from the next 
generation of 80x86-compatible chips from Intel, as well 
as those from Cyrix and AMD. 

On one side of tJie fence, you have the RISC gimg try¬ 
ing to shift the CPU paradigm by offering big perfor¬ 
mance gains, and, because some of the RISC chip.s are fast 
enough to take on tasks usually done by support chip 
sets, they also offer simplified (i,e„ fewer chips) circuit- 
board design. Apple's new Pow^erPC Macs, for exam¬ 
ple, promise to be three to four limes faster thiin a 25-MHz 
68040-based Mac Quadra 900 (sec page 23). And on the 
other side of the fence, Cyrix and AMD are going head- 
to-head with Intei with their superscalar CPUs, 

The CPU competition is hotter than it’s ever been. 
The resulting performance boost in hardware will make 
system replacement attractive, create an installed base 
of more powerful platfonns that software developeni ctui 
write for, and—at long last—give 32-bit operating sys¬ 
tems a place to exist. 

Tlie portability aspect of computing that will change is 
wireless technology. During the next 12 months, most 


folks will hear the wireless-technology alarm bell ring 
loudly. While we won't see a massive adoption of wire¬ 
less devices—like PDAs (personal digital assistants)— 
this year, we will see a mind-set change, Tlae awareness 
of wireless technology and its impact on corporate com¬ 
puting will reach critical mass as many hardware makers 
and service providers roll out their aji.swers to mobile 
computing. Aided by softw^are like General Magic's Tele¬ 
script, even people who do not use a portable computer to¬ 
day will consider u.sing one of the new compact devices. 

The real challenge will be developing plans that show 
companies how' to deal with all those wireless computers. 
Right now, some infomiation managers don't even know 
what a PDA is; the problem is that very soon many of 
their employees will be demanding access to comp^my 
data with their wireless devices. And once they get that, 
these people using wireless computers will want to ac¬ 
tually itpdaie that data. Tliat notion ought to scare the 
living daylights out of any information manager who 
isn't already making plans accordingly. 

That dilemma leads right into the third aspect to watch 
lilts year—the emerpri,se-wide application of computer 
technology. EJesktop computing has come a long way, and 
basic computing is at ;ui acceptable level for single users 
in most applications. But moving 4iny of those applications 
to the whole enterprise has been extremely difficult. 

The problem is not new. However, this year will be dif¬ 
ferent because many large companies are so confident 
in their ability to solve the enterprise computing problem 
that they are reslrucluring their companies based on tech¬ 
nology solutions. 

So, the focus of computing in the workplace will 
change, and personal computers may become a little less, 
well, personal, li will also open opportunities for soft¬ 
ware manufacturers to exploit chis new work environ¬ 
ment. We will see the docuinem-cemered view of com¬ 
puting become more dominant as software developers 
strive to make whole organizations work together. We 
will also see LANs in orgLinizations become linked into 
WANs (wide-area networks), so that workgroups can 
share data—the whole idea behind the empow^emient- 
based restructuring that many companies are doing. ■ 
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Hscover the database 9 out of 10 
Fortuoe 500 cooipaoles already koow 



Paradox® is the #1-selling 
database because it’s the 
easiest way to access, 
manage, and present 
your infoimalioTi. Its unique 
object-oriented technology makes 
Paradox the only database with the 
future built in! 


S(L ready 

Instant plug-in connectivity to 
popular SQL servers like Borland 
InterBase,™ Sybase/MS,® and Oracle 
make it easy to “upsize” applications 
to secure client/server applications* 
And Paradox is the only database 
with a Workgroup Desktop, so you 
can send tables, query results, or 
even complete applications to any¬ 
one, anytime, anywhere in the world. 
Paradox is the best choice for a 


corporate standard, because nothing 
else combines such Hcxibiltty, speed, 
and ease-of-use to make users at all 
skill levels instantly more productive. 


Paradox 4,5 for Windows Workgroup 
Edition is the standard that’s lighting 
up corporations worldwide. 


Inforfflation at your command 

Only Paradox for Windows provides 
seamless access to all the most 
popular database formats—Paradox 
for DOS and Windows, dBASE,® 
and now, FoxPro. You can use 
all the data available, even on a 
network, combining DOS and 
Windows users. And with graphical 
Query By Example, it’s quick and 
easy to get just the information you | 
want. 

If you want a relational PC data¬ 
base that’s easy to use, fast, powerful, 
and gives you complete connectivity, 
the choice is easy. No wonder 


w 

Special Upgrade 
Price* 



90-day, money-back guarantee! 

See your dealer or call now, | 
1-il00-33G-G464, exL 7898 | 

In Canada call, 1-800-461-3327. . 


Bortand 

Power made easy' 


*AIJ Access, FD;iPrD', Superbase. and Approach quidify, $20 additional rebate fer Faradoit and dBASE awnm. Copyright O 1^3 Bortaitd InlcmatiDiiar Inc. All rights ^:^Ke^ved. All Borland 

product nmiie!; uk; irtUicmuoks of Boriand Inteniatiansd, Inc. gdod in the United Stuies and Canada only. Ail pnccs arc in U.S. doliani. Dealer prices may vary. Bi 6233 
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At the corporate network 

PowerTape Series 4000 

QIC compatible 


• 2 Gigabyte fiative/4 GB compressed capacity 

• Up to 18 MB/minute backup speed 

• Includes software, data c’aitridge and more 

• Optional Cheyenne' ARCservc for PoweiTape* 
PowcrDAT Series 6000 



Digital Data Storage (DOS) technolog)' 

2 Gigabyte native/4 GB compressed capacity 
Backs up 300 MB as fast as 30 minutes 
Includes software, data cartridge and more 
Optional Cheyenne' ARCscrvtr for BowerDAT' 



PowerTape Series 2400 

• Quarter Inch Cartridge (QiC) comptible 

• 2 Gigabyte native/4 GB compressed capacity 

• Up to 18 MB/minute backup speed 

• Includes software and more 

• Optional Cheyenne ARCserve" for PowerTape' 


At the workgroup network 

PowerTape Series 1100 

• QIC compatible 

• 525 MB native/1.05 GB compressed capacity 

• Up to 12 MB/minute backup speed 

• Includes software and more 


AVAILABLE EARLY 1994 


QIC comp;ttible 

255 MB naitve/500 MB compressed capacity 
Up to 9.3 MB/minute backup speed 
Includes .software, minicartridge and more 




At the workstation 



Jumbo 250 

• QIC compatible 

• 125 MB native/250 MB compressed capacity 

• Up to 9.3 MB/minute backup speed 

• Indudes software and more 



Jumbo 120 

• QIC compatible 

• 60 MB native/120 MB compressed capacity 

• Up to 4.7 MB/minute backup speed 

• Includes software and more 


On the move 




Jumbo Trakker 250 

• Parallel port interface 

• QIC compatible 

• 125 MB native/250 MB compressed capadty 

• Up to 8 MB/minute backup speed 

• Includes software and more 
Jumbo TraJtkcr 120 

• Parallel port interface 

• QIC compatible 

• 60 MB native/120 MB compressed capadty 

• Up to 4 MB/mlnuie bickup speed 
■ Includes .software ancf more 


Optional Accessories 

m lai * Colorado" Brand tapes 


i 


'Hoop 


Colorado Backup for Wmdows software 
Support for UNIX", OS/2' and Windows NT 
Controller to optimi 2 e backups 
Ojmpatibiliry kits 
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COLORADO TAPE BACKUP 



C olorado Memory Systems, tlie Number One name in 
tape backup, has a solution for most any backup need. 
■ Beyond all the Megabytes and Megahertz that you 
get out of your system, it’s the data in it that’s ultimately 
your most valuable asset. Whether it’s on an 80 MB 
notebook or a 4 GB server, the data needs to be protected 
every step of the way. ■ Colorado tape backup is the 
easiest and most reliable way to do it. And Colorado is 
recommended by resellers, editors and end users more than 
all other backup systems combined, earning dozens of 
industry awards. ■ Colorado Tape Backup is also the best 
backed backup in the business, offering unlimited technical 
support. Explore Colorado Tape Backup Solutions today 
and see what you’ve been missing. 

Call 1-800-451-0897, extension 800 | 

today for more information 
or free literature. 


EASiST 

«Ad(» 



O 15)95 Coloracio Mcmoiy Syslcrns, Enc. AD HrLss reservoL Cdonda snd Juinbo an; regislcnKl Uradcmailits d Golacido Memory Sjiaeins [□£. 
Trakker. PoweiTape and PowefDAT are tradenLnlu r/ Colocaido Memory Systems Inc. AJ other tradenaiks are property o( their respettive: companies. FTE-l 21393 
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The ^ple Report 
On PowerPC 


Number 2 - RISC Performance and Cross-Platform Compatibility 


I Many of the most poputar 
applications have been or are 
being optimized to take 
advantage of the high-perfor¬ 
mance PowerPC processor 

PowerPC chips are faster and 
less expensive than Pentium 
chips - so are the persona] 
computers they will run. 

A complete Macintosh 
system with PowerPC will 
cost well under $2,500, but 
will offer better performance 
than higher-priced Pentium- 
based systems. 

With SoftWndcws, Macintosh 
with PowerPC will have 
the ability to run DOS and 
Windows applications, 
unmodified. 

For more information about 
Macintosh with PowerPC, 
caJ11’800-732-3131, ext. 150, 
in the U.S, We'll send you a 
copy of our informative, free 
booklet, PowerPC Techno/- 
ogy: The Power Behind the 
Next Genef^tfort of Macintosh 
Systems, In Canada, call 
l-aOO-665-2775, ext. 910. 


In the first half of 1994, Apple will introduce a 
new faniily of computers that already has tlie entire com¬ 
puter industry standing on end. 

They will offer better performance tlian com¬ 
puters based on the X86 microprocessors. They will be 
extremely competitive on a price basis. And they will be 
compatible with Windows and DOS applications, by usii^ 
SoftWindows software. 

They will be based on the revolutionary new 
PowerPC" microprocessor, created jointly by Apple, IBM 
and Motorola. 

For the first time, desktop personal computers 
will take advantage of RISC chip architecture previously 
found only in high-performance workstations. This ad¬ 
vance will make possible quantum improvements in the 
way we manage and work with information. 

.RISC W. CISC 

■Beraendous advances have been mjule in CISC 
architecture over the years. However, the physical limita¬ 
tions of tire new; high-performance CISC des^ mean th^ 
CISC chips must be significantly b^er and more complex, 
and must run at hotter temperatures to perform the same 
tasks as comparable RISC chips. Consequently, the newer 

Figure 1. CISC vs. RISC PerForniance Evolution 



generation of CISC chips, like the Pentium, are much more 
expensive to manufacture. Which means that personal 
computers powered by PowerPC chips can offer a signifi¬ 
cant advantage in price as well as in performance. 



As you can see on the chart, RISC j 
microprocessors offer dramatically greater 
potential for growth, leading us well into lire} 
next centory and increasing die practicalily of I 
features like voice recognition, videoconferencii^, object- 
oriented software and multimedia capabilities - functions 
that will be integral to doing business in the 21st century. 

More compatible personal computers. 

Applet new generation of MacintoshT personal 
computers built around the PowerPC chip offer the abil¬ 
ity to run MS-DOS and Windows applications, as well as 
Macintosh software. Moving from one environment to 
the next will be seamless and, even more importantly, it 
will be effortless. 

PC users who move to Macintosh with PowerPC 
will gain access to the lai^e number of new applications 
wliich take advanti^e of the incredible performance of the 
new PowerPC chip. 

H^er-performance optimized applications. 

When PowerPC microprocessor-equipped 
Macintosh computers begin shipping, software developers 
including Microsoft, WordPerfect, Adobe, Aldus and Claiis 
wll be^n shippii^ new versions of their most popular soft¬ 
ware, specifically rewritten to take full advant^e of the 
new processors capabilities. 

These optimized, sometimes called "native,” 
applications will offer significantly faster performance than 
their MS-DOS, Windows or current Macintosh counterparts. 

Unprecedented value. 

Because RISC-based personal computers cost 
less to manufacture than equivalent systems based on CISC 
chips, we will be able to this technology available for 
well under $2,500 for a complete mainstream desktop sys¬ 
tem! Competitive with a iower-perfor- ^ 

mance, Pentium-based PC." %tch A 
for Apple Report #3, coming soon. XjUUlC/ 
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Give your power-hungry sof 


ITie OverDrive™ processtir. 

The single-chip upgrade that maxi¬ 
mizes your PC’s performance. 

Want to see a 
spectacular per¬ 
formance? Then 
add an Intel486™ 
DX2 OverDrive 


prcx:essor to your Intel486 SX or DX 
CPU-based system. And watch all 
your power-hungry software take off. 

The OverDrive processor 
improves the performance of all your 
applications. So you can fly through 
your overwhelming workload with 
the greatest of ease. 


How does the Intel486 DX2 
OverDrive processor do it? Using 
Intells innovative DX2 “speed doubl¬ 
ing” technology, it runs internally at 
twice the speed of the rest of your sys¬ 
tem. So if you had a 33 MHz SX or 
DX Intel processor, you would now 
have a 66 MHz DX2 Intel processor. 



’Put KuropGiin tiqairic!i., c^ll +44 793 431155, and ask for infopack ItllJl. 

© 1994 littd CdspoiniKM. AiHijCAD is atrgistc^ trtdcoinffk ot AalwksL UlBslrBlur is ■ registciKl Itadeniari o( Addhc SyiAcms IliCurfiMauxL Lotui I-2-3 is i InaJenttllk uf 

Ldus Develi>p{nenL Cecparalinn. Quattni Pm s a rcgiEtcnd Iradcmark oT Borlnnd InlcniaJHKUil. bic. Access is a nademark of MJemsoTL CorpuratiotL Wntdl^rtKl is a rcgtslicfcd tractemuk oF WontFcrfcLl Cufpnnilicin. 






ware up to70% more ka-b(xm 



To install the Intel486 DX2 
OverDrive processor, you can either 
plug it into the OverDrive socket or 
swap it with your original micro¬ 
processor, depending on your system 
design. 

To get a better idea of how the 
OverDrive processor boosts perfor¬ 


mance of your software, call 
1-800-354-3112, Ext, 5719* for a free 
demo disk. It could be the greatest 
show on earth. 

inl^. 
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Letters 


WANs in a LAN Society 

1 want to congratulate you on your cover 
story "'Linking LANs” in the December 
1993 issue. The article was outstanding. I 
have been a professional in 
the WAN (wide-area net¬ 
work) arena for quite some 
time, and I thought that I 
knew it alU Your approach 
has really made me look at 
my area from the other side 
of the fence, the LAN— 
something that I'd thought 
I had done before, but Just 
as you said, in a “cultural¬ 
ly hampered” way. 

Paul Liesenberg 
Fratif^urf, Germany 

Regarding your cover sto¬ 
ry “Linking LANs”: The article implies 
division of T? address space on organiza¬ 
tional boundaries. No, no, no! Domain 
names reflect organizational boundaries. 
IP address assignment and subnetting are 
only related to network topology and ad¬ 
dress assignment authority (stand-alone 
or delegated from the NIC [network inter¬ 
face card]). Mismanagement of IP address 
space as described in this article is proba¬ 
bly the prime cause for the rapid decrease 
in available addresses from the NIC, 

James Culler 

Troy, Ml 

We cart see how a reader might miscou- 
sirue the design of our eJi:aniples in the 
text box *'TCP/fP Addressing'' on page 
84 (December / 993J. The confusion 
comes from the often strong relationship 
bePi^een the operational organization 
and its geographic organization A few 
words specifically about network topolo¬ 
gy were called for and woidd have pre¬ 
vented anyone from being misled. Right 
you are about the mismanagement of IP 
address space being a major problem. 
Thank you for vour insightful comment. 

--Eds, 

i read your article on LANsAVANs (“Link¬ 
ing LANs”), and 1 wimt to thank you for 
what was for me a very timely piece. Wc 
are just now grappling with these issues 
as we prepare to issue an RFP (Request 
For Proposal) for global X.25 and value- 
added data services. Your article cleared up 
a number of hazy areas. Thanks. 

D. Dion 
Rofrte. Italy 


State of the Art or Mainstream? 

I am often impressed with the thorough¬ 
ness and accuracy of tJie articles in BYTE, 
However, 1 have some questions about 
“Printers in Transition” and 
“The Printers Talk Back,” 
both in your December 
1993 issue, I am alarmed 
that your magazine would 
have its readers believe that 
dumb printers and bidirec¬ 
tional printer communica¬ 
tion protocols are “slate of 
the art” when the truth is 
that they have been in wide 
use for the better part of a 
decade. 

The fact that these things 
are new to DOS does not 
mean that they are new to 
the computing world. I can only conclude 
that no one involved with the production of 
these articles had any knowledge of the 
Macintosh. If you aim to describe the state 
of the art, you should make sure that you 
understand current mainstream practice 
firs I. 

Alex Lew in 
Cambridge. MA 


Lying witit Statistics 

Your November 1993 review of subnote¬ 
books (“Windows Under 4 Pounds” ) 
didn't say how the “overall” performance 
numbers were calculated, hut the method 
that you used seems to have arrived at the 
arithmetic mean of the indi¬ 
vidual test results. Those re¬ 
sults were normalized num¬ 
bers, whose arithmetic mean 
is not meaningful. The article 
“How Not to Lie with Statis¬ 
tics: The Correct Way to 
Summarize Benchmark Re¬ 
sults” by P, J. Fleming and 
J, J. Wallace {Communica¬ 
tions of the ACM, March 
1986) describes why the geo¬ 
metric mean, not the arithmetic mean, is 
the only proper average for normalized 
numbers. 

Applying the arithmetic mean can give 
some pretty silly answers. Benchmark 
testers commonly misuse the arithmetic 
mean, but I hope that BYTE will not do 
so in the future, 

Clem Dickey 
SanJase. CA 


i In the article that you cite, we used the 
geometric means to compute individual 
subtest results, hut the overall perfor¬ 
mance value was computed using an 
anihmetic mean. If we had u.sed a geo¬ 
metric mean to compute the overall val¬ 
ues with this particular data set the rel¬ 
ative rankmgs of systems would have 
remained unchanged, and magnitudes 
would have decreased only .slightly. 
However, you are correct in your criti¬ 
cism. We are currently revising our 
benchmark tests, and future test suites 
will not use arithmetic means to 
compute overall performance scores. 

—Eds. 


Looks Like Greek,,, 

As a conclusion to his Commentary “How 
Are You at Interfacing?” (December 
1993), Edward R. Swart states that, “In 
the end, tlie distinction between natural 
languages and computer languages will 
fade away.” Then you give Swart’s In¬ 
ternet address: “Tswart@snowhite,cis 
.uoguelph.ca.” 

Limpidly clear! I was sure that evolu¬ 
tion w'ould go the other way, but T was 
wrong, 

Jean-Pierre Frankenhuis 
Paris, France 


Refocus Response 

1 would like to commend you and the 
BYTE staff for refocusing your publication 
to speak more to technical issues. 
Not too long ago, I was con¬ 
sidering canceling my subscrip¬ 
tion to BYTE, Let's face it, 1 can 
get DOS and Windows coverage 
nearly anywhere. But the last 
several issues have been so good 
that 1 have kept them around for 
reference. 

And BYTE just keeps on get¬ 
ting better. The Advanced Oper¬ 
ating Systems issue (Windows 
vs. OS/2 Special Report, November 1993) 
was the best one yet. 

Fred Can I we 11 
Trenton, NJ 

We want to hear from you. Address correspon¬ 
dence to LeUers Editor, BYTE, One Phoenix 
MiliLane, Peterborough, NH 03453: sendBIX- 
mail l/o ‘editorsor send buernetMail to let- 
rers<^bytepb.hy te.com. LeUers may be edited. 
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PREPARE TO LOOK AT 
PROJECT MANAGEMENT 
IN A WHOLE NEW WAX 


Introducing Project 
Scheduler 6 for Windows™ 
Easy-to-use project 
management software 
with the advanced features 
you’ve been missing. 

Now you can easily analyze and 
report rapidly changing schedules 
and lesouice availability with 
greater accuracy and speed. 

Sophisticated model¬ 
ing features like the 
Advanced Resource 
Tracking Spreadsheet 
(ARTS") make Project 
Scheduler 6 the only 
Windows-based 
product to let you 
enter and evaluate 


resource costs and usage on a 
period by period basis. Peifoiming 
multiple "what-if' scenarios is 
also a breeze with its ability to do 
multiple undo/redos in seconds. 

You can manage multiple 
projects from a single resource base 
and leanange activity information 
by function (WBS), organization 
(OBS) or resource (skill codes) - 
making it easy to view and present 
data in the most meaningful way. 
And with Project Scheduler 6's 
unique ability to build 
an ODBC project 
repository, 
spreadsheet and 
database users from 
other departments 
can access and 
update project data 
for added efficiency. 



Roject Scheduler 6 
lets you build standard- 
ized screens and reports 
for consistency aacss 
your entire organization, 
or create custom formats 
on the fly for ultimate 
flexibility and impact. 

Our object-oriented 
report writer offers out¬ 
standing layout versatility 
not usually found in 
project management 
software. It allows you to select 
and precisely place data fields, 
change fonts on-screen, and even 
incorporate colorful logos for 
sensational-looking reports. 

All of our software comes with 
free telephone support that won't 
keep you waiting in an electronic 
queue and includes access to 





the project management 
experts who devebped 
the entire Project 
Scheduler series of 
multi-platform 
software, Scitor also 
offers the most 
comprehensive 
training and consult¬ 
ing programs in the 
industry, 

Ifyou're looking for 
project management 
software that offers both powerful 
features and true ease-of-u^, then 
take a closer look at the new Roject 
Scheduler 6 for Windows today! 


Scitor 

Corporation 


make a projecL 
rranagenient software 
dsdsbn, call for iWs froa 
executive sumrnary. 

Call 415-570-7700 



rm Scitor Coqjorsllon. 393 Wntage Park Drive, Suite m Foster City. CA 94404. Tef. 41&570-7AX}. tc Canada., cati9(3-840-5493. tn France. C3^{t)4329443I \n Genvany caitQ69-emm25. 
Proiact Scheduiei B. AftJS. and the Scitor name are irsetenaffrs tVSotor Carporaiion. Windows is a trademark of Microso^ Corp. 


















Pentium* 

IpHOCESSOn 


The DIGIS-PS System Combin Intel’s Higiest speed 
Pentium™ Processor running at (iO and 66 MHz clock 
rales with up to IMB Cache memory and 128MB main 
memory sizes. 

The mother board for the DIGIS-PS system: 

• Central processing unit: Pentium^ -60/66MHz. 

• Main memory: On board MAX 128MB. 

• DRAM access cycle time: 80ns. 

• Cache memory; Write Back, Oirect-Mapped Cache with size 

selections: 64K, 12BK, 512K, 1M0. 

• Data bus widths: 64 Bit. 

• I/O slots: Sbit X 1, 16bit x 6/VESA slot x 3. 

• BIOS: AMI. Flash ROM BIOS Optional. 

• Chip set: OPTi 596/597/206. 


So you don’t have to go alt over the map to gel exactly 
what you need. Save yourself a lot of time and trouble 
by going direct to Digicom, let Digicom Help your Next 
product to succeed. Call today for more information. 


Don’t Have To Wait Around 
For The Others, Because We 
Already Added Pentium™ 
Power On The Board! 


I 

I 


r 




- 1x3 bit slot <S 6x16 bit slots 

S Gree /1 Cell 

f- Green Function Optional 

■t—j— FLASH ROM BIOS Optional 

-•—- MAX i2SMB Memory 

■ ji—- OPTi 596/597 Chipset 

^—p-” VESA Bus slots 

^- MAX IMB Cache Memory 

-p- Peniium^^ Processor 
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DIGIS-PS System 

The Intel iFBi^e 3ftd PBntiuiii^ Pfooessor logo m tJ9dwi3fir of htfll Corporation. 



DIGICOM 


eunore.- 
DtGtCOm 
EUROPE B.V. 
WAOENMAKEFISTHAAT 7 
2384 HD HIOOERKERK 
THE NETHERLAWOiS 
(HOUJkNOj 
FAX. 31 -ia(M-tS 8 ia 
TELi GI-IWtlBSB 


ANPRO IHC. 
DiGtCOM GROUP 

sa. mt. UME235, 

PA£>CHMO flOAD. 

HSW-TIEN CtTY, TAtPEI COUWTY, 
TAIWAN, fl O.C. 

FAX: 806^? 9174099 
Ta:88&-?4174555 


U.SA 

AFRICAN 
DIGICOM CORP. 


CALIFORNIA OfTiCE: 
1233 MIDAS WAY 
SUNNYVALE, 

CA 94086 U SA 
FAX: 408445-1564 
TEL 40^245-1580 


NEW YORK OFFICE; TEXAS OFFICt 
129 MICHAEL DRIVE 610 PRESIDEN 
SUITE 103 SYOSSET, Dfl.SUrTEfOA 
t4Y 11791 U.SA RtCHARDSON 
FAX: 516-496-2366 TX 75081 U SJ 

TEL 516496-2323 FAX: 21440CK] 

TEU 214480-91 


Circle 569 on Irtquiry Card. 















































JANUARY 1994 


BVIE 


BEST VALUE _ 

GENERAL flUS^ESS 
COLOB MONTOR 


CA1507 was awarded the ''Best Value; General Business Color Monitor" by BYTE Magazine In the January 
1994 BYTE/MSTL Lab Report 

CA1716 was the Best Value Runner-up for Spreadsheet and Giaphics Color Monitor In BYTE Magazine's 
January 1994 BYTE/NSTL Lab Report. 



New Features of iS", i7", 20" 
& 21" Color Monitors: 

External Adjustment 
1) Power Saving 4} Pincushion 

2} Full Screen 5} Trapezoid 

3) Rotation (TUt) 6) Degaussing 


'This monitor is energy 
star cowpifQnt when 
used with o computer 
or software equipped 
iv/m DPMS." 


Why KfC? 

Our oompiete Hne (9 % 17" 

20" Sl 21" monitors), aliows you to do 
one-stop sourcing, efficienfiy 
and economically. 



Sag at: 

CeBir94 

H ANJ^OVER 
14-23m 1994 


Hdl: 5 

Stand No: E26[ 11 




A Professional Monitor Company 


f^SMILE 


HEADQUARTERS, T.W.H. CALIFORNIA USA TEXAS, USA (OEM} 

TEL: 806-2-754^353 TEL; 714-546033S TEL: S12-&3S6776 

FAX: 886-2 7548490 FAX: 714-5460315 FAX; 512-8356779 


SMILE GERMANY HOLLAND 

TEL: 49-2154-928CH] TEL: 31-10-4460315 

FAX: 49-2154-1032 FAX; 31-1CM625271 
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WINDOWS 

Chicago: 

An Ambitious 
Compromise 

A 4-lVIB RAM budget and a strict compatibility mandate 
forced hard choices with Chicago 


If you’ve used NT, you’Jl 
find Chicago’s threaded pre¬ 
emptive multitasking, layered 
device-driver model, desyn¬ 
chronized input queue, event- 
driven scheduling, and long 
filenames also familiar. In the 
latter cases, Chicago mimics 
NT features without sharing 
NT’s code; there’s no NTFS 
(NT File System) m Chicago, 
for example. The new long file- 
names are shoehorned into 
multiple directory entries. 

Does Chicago do away with 
DOS? Yes and no. Chicago’s 
bool process begins with a 
modified version of real-mode 
MS-DOS that processes AU¬ 
TOEXEC.BAT and CONFIG 
.SYS if present (they’re op¬ 
tional) and loads real-mode 


TSR programs and device driv¬ 
ers. But when protected-mode 
components like the VFAT 
(Virtual FAT) and CD-ROM 
file systems, network redirec¬ 
tor, and 32-bit DoubleSpace 
driver load, they can, in many 
cases, unload ilieir conespond- 
ing real-mode components 
from memory. DOS will then 
be history, unless you depend 
on a real-mode device driver or 
TSR for which you have no 
protected-mode replacement. 

Novcirs Btrieve requester 
and Eicon’s NABIOS redirector 
are examples of the kinds of 
services that, undJ rewritten as 
DLLs or VxDS (virtual device 
drivers), will perpetuate DOS 
dependencies in Chicago. You 
also incur DOS dependencies 


JON UDELL 


Windows Cbic^o Architecture 


licrosoft hopes thal Windows 4.0 (also known 
as Chicago) will upgrade many of the world’s 40 
million existing Windows 3.x PCs and will ship on 
most new PCs in 1995. For users, Chicago’s mis* 
sion is threefold. It must match or exceed the per¬ 
formance of Windows 3.x when running on a 4-MB 
386. It has to work more intuitively than Windows 
3.x. It must cram as much of Windows NT’s ro¬ 
bustness and multitasking muscle as will fit into 
4 MB. For developers, it must also propel the 
Win32 API that Chicago shares with NT to the 
forefront of Windows programming, while in¬ 
troducing new messaging, telephony, and Plug 
and Play APIs. 

Chicago’s ease of use will be judged initially on 
the strength of a completely new (but still unfin¬ 
ished) shell that unifies the functions performed in 
Windows 3.x by Program Manager, File Manag¬ 
er, and Task Manager. What isn't completely new, 
especially if you’ve used Windows for Work¬ 
groups 3.11, are many of the technologies under 
Chicago’s hood, such as virtual device driver- 
based disk, file, and network support. 



Ring 0 Components 



While Cliicego's I/O subsystem mirms that of Witulows NT, a number ot device drivers wiH be 
written as SOxSS-specifiic VxOs, 
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when you launch a DOS box to 
rim a character-mode applica¬ 
tion* Bui if you am only 16- and 
32-bii Windows-based drivers 
and applications* you 11 never 
invoke any of Chicago's MS- 
DOS components. 

Chicago’s virtual machine 
manager, like that of Windows 
3.x, can create multiple virtual 
80H6-mode sessions. These 
share a common MS-DOS con¬ 
text in low memory, and their 
sepiiTdte mapped address spaces 
are also visible to ring 0 com¬ 
ponents, notably VxDs (see Be¬ 
yond DOS, September 1993 
BYTE)* Like OS/2 2*x and un¬ 
like NT, Chicago's DOS-box 
architecture favors compatibil¬ 
ity (petfomiance) over system 
robustness (protection from 
crashes), because Chicago will 
have to run DOS-based games 
without excuses* 

Microsoft’s design retains a 
large amount of 16-bit code, 
also for compatibility. When 
Win32-bascd applications call 
a 32-bit API that's implement¬ 
ed by a 1 6-bit component of 
the system, the function call is 
“thunked,” or translated to its 
16-bii ex)uivalent, a process that 
incurs overhead* Chicago's 
three main modules—KER¬ 
NEL, GDI, and USER—are di¬ 
vided into 16- and 32-bit parts* 
Win32 programs on Chicago 
will thunk down to 16 bits to 
access many GDI and USER 
services, much as Win32s pro¬ 
grams do today. Win32 pro¬ 
grams will image into the same 
16-bii coordinate space that 
Win 16 and Win32s programs 
do today, not the vastly larger 
32-bit grid available to NT pro¬ 
grams. 

Chicago's Win 16 support is 
a potential Achilles heel. Chi¬ 
cago's 16-bit system compo¬ 
nents aie not reentrant, which 
means they can’t be safely ac¬ 
cessed by Win32 application or 
system threads. Every multi¬ 
threaded operating system, in¬ 
cluding NT, uses some form of 
APT serialization. The problem 
with Chicago's scheme is that a 
Win 16 application that dawdles 
when processing messages 
can lock out other Win 16 and 
Win32 applications* In this con¬ 
text, a single 16-bit Windows 
application is the weak link in 


the chain. In an environment 
with only Win32 programs run¬ 
ning, programs won't be nearly 
as vulnerable. 

If you use Chicago to run 
Win32 applications only, it will 
more closely approximate an 
lite,” which lacks NT's 
security, portability, scalability, 
asynchronous I/O, Unicode, 
and event logging. Chicago ap¬ 
plications run in private address 
spaces, just as they do in NT, 
However, Chicago's memory 
management, scheduling, and 
I/O services are modeled on— 
but not ported from^—NT. 

Chicago, when running a 
mixture of DOS and Win 16 
applications, will behave much 


like Windows 3.x with a few 
impmvements* As in Windows 
3*1, DOS applications still mul¬ 
titask preemptively, while 
Win 16 applications multitask 
cooperatively* To better track 
resource ownership and sim¬ 
plify cleanup when appiications 
fail, Chicago runs each DOS 
and Win 16 application on a 
separate thread. As a result, 
Chicago should handle DOS or 
Win 16 crashes more cleanly 
than Windows 3.x. 

Even at its best, though, 
Chicago is not the pure 32-bit 
operating system that NT is. 
Instead, it is a 16- to 32-bit hy¬ 
brid. At the December confer¬ 
ence in which Microsoft dis¬ 


tributed its second preliminai’y 
developer kits, programmers 
who hadn’t worked yet with 
NT were, in general, more im¬ 
pressed with Chicago than 
those already familiar with NT. 

Microsoft still lacks an op¬ 
erating system for the midrange 
RISC (i.e., $3000 8-MB Pow¬ 
erPC-based) systems that will 
hit the streets this year* But 
Chicago represents an amhi- 
tious Windows upgrade for the 
huge installed base of 4-MB 
PCs. If the result of Chicago's 
compromises is an operating 
system that is easier to use, 
more powerful, but not fatter 
than Windows 3.1, the payoff 
will be huge. 


POWERPC MACINTOSH 


Low-End PowerPC Leaves 
68040 Macs in the Dust 


s Apple nears the release of its first wave of PowerPC-based Macs, preliminary test results 
show the least expensive PowerPC Mac completing compute-intensive tasks at least three to four 
times faster than a 25-MHz 6804()-based Mac Quadra 900. Two sep^irale tests using a preliminary 
native PowerPC version of Infini-D, Specular International's (Amherst, MA) 3-D modeling, ren¬ 
dering, and animation package, indicate that even the low-end PowerPC Mac—which sources 

say will sell lor about $2000—will offer a significant 
performance improvement over the fastest current Macs* 
All native PowerPC Mac applications will get a speed 
boost over their 680D0-based cousins, but professionals 
who use applications that traditionally tax a processor, 
such as four-color desktop publishing, CAD, and video¬ 
editing programs, will see the greatest time saving in 
switching over to native PowerPC Mac applications. 
Specular {(413) 253-3100) stresses that the test results for 
the PowerPC Mac shown in the chait reflect performance 
of beta software rurming on a preliminary' version of the 
ni-D l^you qiilcMy cneate 3-u wi^ame models System software and prototype hardware. As the 

and render them ushg a variety surface iiatlems , ti ^ r * *-<1 

like marble, wave, and cofresieo. Once they're pioducts near commercial release and are further letincd* 

rendered, you can easily create praf^ronai performance should improve cven more. — Dave Andrews 

animatbns. 




(shown in the screen shai] was rendered using ray tracing and low antialtasii^ and with reflections, transparency, and shadows 
turned on. Test 2 (not shown! was rendered using pliong shading with shadoivs turned on. Lower numbers are better. 
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Pro Filer 


GUI Application Builder 


TCP/IP Utilities (ftp, telneL.J 
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Socket Manager 


Ethernet 


Arcnet 


FDDI 


Token Ring 


STD32 bus IAN 


Device t/O 
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Network 

Manager 
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Parallel 


Console 


Mouse 


Touchscreen 


Pen/Tablet 


Device 

Manager 
PI 003.1 


POStX 1003.2 
Utilities 


Multimedia X 
Window Server 


Motif or 
OPEN LOOK 


QNX Window 
Server 


Embedded Window 
Server 


MS-Windows 3,1 


DOS Runtime 
Manager 


Data Acquisition 
Manager 


POSiX Filesystem 
Manoger 


DOS Filesystem 
Manager 


ISO 9660 CD-ROM 
Filesystem Manager 


Process Manager 
P1003,l P1003.4 


o 


MS-Mail 


WordPerfect 


Excel 



SCSI CD-ROM 


The os of choice for any system. 
The choice is yours, module by module. 



We work in Real Time. 

1-800-363-9001 


See us at CeBIT 
Hannover^ Germany, Hall 12, 
Stand 6S8, Booth 10 


QNX SOFTWARE SYSTEMS LTD, 175 TERENCE MATTHEWS CRESCENT, fCANATA, ONTARIO, CANADA K2M 1W8 TEM61 3-59!-^931 • FAXSS13-591-3579 
0 Software Sysmns Ltd. 1954. QNX fc it trademark of QNX Software S^Jtans Lid. AJIOUW trademarks and rcsistcml tradenuiks t»etoqs to thietr reSpeCtIvr owners. 
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News & Views 


FROM ENGLISH TO GERMAN 


THE GERMAN NEWTON PDA 


Teutonizing 

AMBURG —Whm developing soft¬ 
ware for today’s global market, develop^ 
ers must contend with various factors, in¬ 
cluding adding support for non-English 
characters, translating text strings, and sup¬ 
porting varying time and date formats. But 
in working on the German version of the 
Newton PDA (personal digital assistant), 
which was released in mid-December, Ap¬ 
ple's Newton localization team, headed by 
Cindy Roberts, found that handwriting- 
recognition syslents add a new set of factors 
to consider in localizing a product, Apple's 
programmers had to contend with major 
differences between American and German 
handwriting and the languages themselves. 

When you use the Newton's dtcdonary- 
based recognition system, you get a mixture 
of surprisingly gwid—and confounding— 
results. The dictionary-based approach, 
which considers only words that you have 
stored or added to the system dictionary, 
works well for languages like English. But 
this system doesn't account for inflections, 
which are characters that change a root 
word's tense, case, or number (e.g., the 
American version of the Newton needs 
separate dictionary entries for house and 
houses). Consider the following: 

the green house/the green houses 
das grUne Haiis/die griinen Hciitser 
la maisan verte/les maisans vertes 

The two phrases in three languages have 
equivalent meanings, but the German and 


the Newton 

French versions show more changes to the 
words, Newton would cover the English 
version with four dictionary entries, but it 
would need six entries for each of the other 
versioUxS. Verbs have many more inflec¬ 
tional forms in German and French, so the 
system wouldn't require you to make as 
many corrections if the German version 
provided support for inflection rules. 

But what the Newton localization team 
found even more haunting were those fa¬ 
mous long German words. In English, com¬ 
pound nouns are written as separate words, 
but in German, they are written as one word. 
House door key would require three dictio¬ 
nary enirie^s in English, but the German lan¬ 
guage needs a separate entry for Hausdir^ 
schliissei as well as for other pemiutaiions, 
including Hans, Tiin Schlilsseh Hansdir, 
Tilrschliissei, and all their plural forms. 

Gennan-speaking Newton team member 
Peri Allan refined these word lists and 
came up with a dictiomuy of I7,0(X) wotiJs, 
almost twice as many as the U.S. version 
tihe Japanese Newton, which was due to 
ship in January, needs 8 MB of ROM— 
twice the ROM capacity as that of the U,S. 
version). Other changes that the Newton 
localization team had to add to the Ger¬ 
man version arc listed in the text box 
“From English to German." 

Localizing systems that rely heavily on 
handwriting recognition requires much 
more than the simple translation of text 
strings, but the same is true for systems 


The fbllowmg are but a few of the changes that 

Apple’s localizalion team made In madi^lng the 

U,S, Newton to work for German-speaking users. 

• The cues for Newton’s Intelligent Assistant, which 
interprels rtaturablanguage commands like “Fax 
Bob,” required language changes. 

• Date formats had to be changed. One of the less 
obvious ones was the calendar overvieWf which 
starts the week on Sunday in the U.S, btit on a 
Monday in the German version. 

• Time formats had to be changed to 24-hour mode 
and to handle the various ways you input time. 
Consider this partial list of valid time formats 
for handwritten entries in the date-book appli^ 
cation \Vhr means o’c/ocA): % 3 Uhr, 0^ 0.00 
Uhr, 0 Uhr, 22.32,22.32 Uhr, 07,07 Uhr, 1,15 
Uhr, 0:30,6:30 Uhr, 6:6,6:6 Uhr, 08.03,08.03 
Uhr, 0:23,0:23 Uhr, 13 Uhr 57,2 Uhr 55,02 Uhr 
00, 02 Uhr 1,02 Uhr 14,02 Uhr 0, 1 Uhr 1. 

• Phone numbers, which are formatted as (000) 
000-0000 In the U.S., needed a more flexible 
format that accounts for the vaiying lengths of 
phone numbers in Germany, 

• ZIP codes and currency symbol fields also needed 
to support formats of varyirrg length. 


lhai rely on speech recogniiion. For de¬ 
velopers who are worrying about the work 
involved in localizing their Newton appli¬ 
cations. Apple's Roberts says that many 
German and oilier international users will 
be happy wath a U.S. version of an other- 
w^ise .satisfactory program, provided the 
program does not force constraints (e.g., 
indexible phone number, ZIP code, time, 
dale, and other formats) on the user. 

—Udo Bohr 


Newton Recognition Architecture 

The recognrtion systom in the American Newton 
uses a multiple recognizer architecture, with dis¬ 
tinct recognizers for words, shapes (graphics], 
and editing and command gestures. The word 
recognizer uses built mo dictionaries to choose 
words that, with sufficient probability, match 
what you write, 

the recognition process involves a hierarchy of 
recognizers that take specific types of recognition 
units and pfxiduce more complex units as output 
Each recognizer processes its input according 
to a set of rules, adds interpretations to the in-^ 
put, and combines this more refined informa¬ 
tion in an output recognition unit that is then 
passed on to higher-level recognizers. To rec¬ 
ognize a word that is made up of printed, sepa¬ 
rate characters, the strokes that make up the 


word are interpreted as character parts, then 
the parts as characters, and then the charac¬ 
ters as a word. 

This structure lets developers add new 
recognizers at different levels of the hh 
erarchy. This part of the Newton operat¬ 
ing system is only accessible through the 
C/C-I-+ interface. At this point, the New- 
tooScript pnigrannning language and the 
KTK (Newton Tool Kit) don’t offer tools 
to add recognizers to the system. 

Because Americans and Germans are 
taught different handwriting s^es ai an 
earl^ age, certain elements of the New¬ 
ton recognition code were modified for 
the German version. These modifications 
include a combined printed and cursive 
handwriting recognizer, instead of two 


separate recognizers as tor the American ver¬ 
sion. Apple declined to disclose any other modi¬ 
fied elements. —U, F, 


Strokes 



'G»tur» 


I 


Digit 
reoogfii^ef 


O^iis 


Chafficler- 

recogrirzer 


^ ChBiicac^ 
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CuTBive- 
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Power. Unleash the 32-bit power of Intel's 386,486 and Pentium 
processors on your most demanding FORTRAN applications with 
WATCOM’s 32-bit FORTRAN* F77^ delivers 32-bit performance* The 
32-bit hat memory model simplifies memory management and lets 
applications efficiently address large amounts of memory. Powerful 32-bil 
insmiction processing delivers a significant speed advantage; typically a 
minimum 2x processing speedup. Together, the power of FIT^ and these 32- 
bit processors provide a desktop platform that is capable of handling 
mainframe FORTRAN applications. 

Performance. The hot, new F77’'^ code generator advances 

the performance envelope* New superscalar optimization strategy uses 
“riseification” and instruction scheduling to deliver improved performance 
on 486 and Pentium processors. The compiler can create a single, high- 
performance executable which runs on 386,486 and Pentium processors. 

Platforms. In a single package, F77^ supports a wide range of 
32-bit Intel x86 host and target platforms. F77‘^ applications can fully 
exploit the graphical user interfaces of Windows 3*x and OS/2 2.x. 

► 32-bit DOS host and target support; includes the IX)S/4GW 32-bit 
DOS extender by Rational Systems with royalty-free run-time and 
virtual memoiy support up to 32Mb* 

► OS/2 2.x host and target support; enables development of OS/2 2.x 
applications and DLLs. 32-hit Windows 3.x applications can exploit 
WlN-OS/2 using WATCOM’s 32-bit Windows Supervisor technology. 

► NetWare NLM 3.11 and 4.0 target support; includes licensed 
components of the NetWare 4.0 SDK* 

► Windows NT host and target support; includes a Windows NT-hosted 
debugger for 16-bii Windows 3.x, Win32s and Windows NT 
debugging; also includes Win32s targe! support. 

► 32-bit Windows 3*x target support; includes WATCOM’s 32-bit 
Windows Supervisor, and enables development and debugging of true 
32-bit Windows 3*x applications and DLL's. 


The Leader in 32-bit Development Tools 


WM-i 


1-800-265-4555 


Porting. To ease porting of existing code from 

other platforms, F77^ has been enhanced with VAX, FORTRAN 

90, Microsoft and IBM VS language extensions. F77^ supports the full 
FORTRAN 77 ANSI standard and is compatible with IBM's SAA 
FORTRAN language definition. 

C and C++ Compatibility. Run -time compatibility 

with WATCOM C/C++^ allows you to combine C, C-H- and FORTRAN 
modules in a single application. Seamless debugging eases development 
of mixed-language applications. 

Professional. The comprehensive professional toolset 
includes a full-screen source level debugger, profiler, linker, librarian, object 
code disassembler, make utility, 32-bit royalty-free DOS extender, licensed 
components of the IBM OS/2 2.\ Toolkit, Microsoft Window^s 3*1 SDK and 
NetWare 4.0 SDK and much more. 


Price. WATCOM FORTRAN 77“ v9,5 has a suggested retail price 
of $599''^. Dealers may sell for less. For additional information or to order 
direct call 1-800-265-4555. You can also call our FAX Back system 
519-747-2693 from your fax machine for immediate product information. 

Promise. 

You can try F77“ risk-free. If for 
any reason you are not completely 
satisfied with the product, simply 
return it within 60 days to the place 
J purchase for a refund*** 


W^C^RIMT? 


415 Phillip Street, Waterloo. Ontario. Canada Tetephone: (519) 886-3700, Fax: (519) 747-4971 


*Price In US dollars. Coes not include Ireigtit and taxc^ where applicabt?. ^*Some resellers may charge r^iocking fee and limit time period for refimd. Consult reselier prior to purchase. WATCOM and Ihe Lightning 
Device are trademarks of WATCOM lotGrrralional Corp. 804136 processor photo courtesy of Intel Carp. DOS/4G and DOS/1 eM are trademarks of flationat Systems Inc. Other trademarks are the properties of tfieir 
respective owrrers. Copyrtghl 1993 WATCOM International Corp. 
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SILVER STREAK PRODUCTS 


NETWORKING 

Tut’s 10-Mbps Telephone Cord 
Network Could Be Small-Office King 


■ eer-to-peer network oper¬ 
ating systems and network- 
ready computers can help re¬ 
duce the aggravation that often 
comes with networking a work¬ 
group or small office, but if you 
want to run your network at 10 
Mbps, chances are you'll have 
to rewire your office building. 
Most offices today that are not 
yet networked do not have suf¬ 
ficient quality cable installed 
to support standard 10-Mbps 
networks. 

Small-office users who don’t 
want to pull data-grade wire 
have turned to solutions like 
FarallonVs PhoneNet, which 
uses a regular telephone cord 
to transmit at LocalTalk (230 
Kbps) speed, but this can of¬ 
ten prove LOO slow a solution 
for any office with significant 


network traffic. Attempts to 
push data across standard tele¬ 
phone cable at 10 Mbps were 
sidelined by numerous prob¬ 
lems, such as common-mode 
noise (electronic interference 
from other electrical devices) 
and signal distortion, which is 
why networking companies 
(e,g.. Synoptics) had lo con¬ 
vince users that the power of 
networks was worth the incon¬ 
venience and cost of pulling 
extra data-grade cable through 
their office walls. 

But new developments by 
Tut Systems (Pleasant Hill, 
CA) bring the power of 10- 
Mbps networking to compa¬ 
nies that previously couldn’t 
be bothered by the complexi¬ 
ties of network wiring. The 
company's Silver Streak prod¬ 


uct line provides an off-the- 
shelf 10-Mbps Ethernet imple¬ 
mentation over plain old tele¬ 
phone (silver sadn) cords. The 
product’s ease of installation 
should bring a wide variety of 
network applications to small 
workgroups and home offices 
that have shied away from in¬ 
stalling a 10-Mbps network. 

The secret lo Tut Sysiems’ 
success is the company's pa¬ 
tented new balun, a device ihai 
puls the data signals on the net¬ 
work wire. Tut Systems’ balun 
alienuates noise by a ratio of 
10,000 to I (typical baluns 
used in lOBase-T networks 
achieve a ratio of about 100 lo 
1), which increases network 
throughput and reliability. The 
product also meets FCC Class B 
emission requirements, which 


• AUl/AAUI oonnectoi^ that 
attach to a network-roady 
computen $99 each. 

« Complete Ethernet solution 
for IBM PC, Mac II, or Mac LC 
that includes NIC and Sliver 
Streak Connecton 
ISA package, $199; 

Mac solutions, $249 each. 

• lOBase-T Converter: $199. 

• Single UTP Converter for 
TufsMH series hubs: $99. 

Tut Systems, (800) 998-4888 
or (5J0) 682-6510; 
fax (510) 682-4125. 


means it can be used in home 
offices, 

“Small offices employ over 
half the workers in the 
says Taylor, citing U.S. De¬ 
partment of Labor statistics. 
“The power of networking is 
well recognized in the corpo¬ 
rate market, yet small offices 
have been very undernet¬ 
worked.” According to Taylor, 
one of the major barriers to 
small-office networking has 
been the cost of installing a net¬ 
work. This cost includes time 
needed to install the network 
or the actual expenses in hir¬ 
ing an expert to install the net¬ 
work. “With Silver Streak,” he 
says, “we decided lo slash that 
cost by creating a whole new 
class of installers—the users.” 
Taylor added that with Silver 
Streak, you simply need to con¬ 
nect a $99 Silver Streak Con- 
necUir to a network-ready com- 
puter and then connect the 
computers with telephone wit^ 
(the product also works with 
any level of unshielded twisted¬ 
pair cable). 

“What PhoneNet did for Ap¬ 
pleTalk, Silver Streak does for 
Ethernet,” says Don Fh'euss, a 
section chief at the National In¬ 
stitutes of Health (Bethesda, 
MD) and a beta tester of Sil¬ 
ver Streak. “It’s easy to set up; 
there’s no need to look at the 
manual. And there's not much 
more to say about it. It works 
the way they say it works.” 


Networked Multimedia’s Business Opportunity 



Bavenaes from video-based PCs will exceed tiiose of eonventwnat videoconferencing equipment starting in 1996, 
accordmg to consultanr^ Ovum (London)- Companies like Apple and SGI have already released video-capable coni' 
puters, and others will soon totlow. Acer America expects to release a videoconferencing PC for less than $6900 
in tile first half of this year. Networks are the weakest Mnk in the chain, but the situation is improving. Companies 
like Starlight Networks (Mountain View, CAl and ProtoComm (Trevose, PA] have developed video-seiver products 
that integrate video traffic iitto LANs. More recently, Novell released NetWare Video, an NLM (NetWare loadable 
module) for NetWare 3 jc and 4,x, and IBM delivered its LAN Server Ultimedia, which adds multimedia to IBM’s 
OS/2 LAN Server 3.0 advanced network. Work is also under way to pump up standard 10-Mbps networks to 
100 Mbps. In the chart, meetfiigs equals conventional videoconferencing equipment; desktop equals video PCs, 
file servers, and software; and consumer equals TV/CD^ROM players and TV set •'top boxes. 
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WinBench™ 3.11 by Ziff-Davis Labs 
Tests Remote Windows™ Speed 

This graph shows ik speed of the three leading remote mtrol 
programs when transfening Windom screens. As yra can see, 

Close-Up handles nme pixels^ faster, meaning you spend 
less time waiting for Windows screens. 

The industry standard test, WinBench 3.11, is perfect for 
testing the speed of remotes. It is an accurate measme of video 
throughput. Video throughput is f/ie in remote 

operations, because remote programs musi transmit Windom 
isidw functions from one PC to the other. 
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New Remote Software Sets 
Windows Speed Record 


Communicate 
Faster & Easier 

Close-Up' lets you 
communicate faster k 
easier with five 
exciting tech¬ 
nology firsts* 
Close-Up is 
the only remote 
communica¬ 
tions software 
that won both 


Why Is Qose-Up So Fast? 

Close-Up learns as it works. It uses AI 
(Artificial InteHigence) to compress ^ 
Windows video function calls* That's why 
Close-Up does so well in Windows 

Benchmark tests (see 
WinBench 3.11 chart). 

Close-Up uses its 
revolutionary Photo¬ 
graphic Memory'” so 
that once Close-Up 
has seen ah or part of 


Technology Firsts 


1 . AT Video Compression 

2. Photographic Memory 

3. Non-lotrume Technology 

4. Expert System 

5. Video Translation 


PC Magazine’s coveted 
"Editors Choice" and PC 
World's "BestBuy" 
awards. Now Qose-Up 
has a new faster & easier 
version that allows you 
to view and control 
another PC by modem 
as if you were there! 
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a Windows screen, ifs memorized. Then 
as screens change, Close-Up only transmits 
new unmemorized data. Incredibly, with 
this technology Ctosg-lfp gets faster & 
faster the longer you use ft. 

What Remote Companies 
Haven't Told You 

Other remote programs permanently slow 
Windows and usually reduce your video 
resolution and depth of color, even when 
they are not in memory. That's because 
they permanently change your system.ini 
file. Close-Up's breakthrough Non- 
Intrusive Technology does not modify any 
of your sensitive Windows files including 
the system.inl. Close-Up is the ody remote 
that when not in use, allows Windows and 
your PC to run at normal optimal levels. 


Expert System Makes 
Communications Easy 

You don’t have to be a communications 
expert to get the results of one* Close-Up 
has an Expert System that automatically 
analyzes system components and config¬ 
ures your system for optimal speed. 

Video Translation 

With Close-Up, dissimilar PCs can easily 
connect, because Close-Up senses the 
video capabilities of both PCs and 
automatically displays Windows 
in a video mode compatible 
with both sides* 

Risk-Free Offer! 

TryQos^Up. If you’re 
not absolutely convinced that ^ 
Close-Up 5.0 is the fastest remote 
program, we’ll give you your money back!'" 
Order Qose-Up Host & Remote, a 
complete system, for only $199,^ 

Upgrade your current or competitive 
remote program to new Qose-Up 5,0, Get 
both sides. Host k Remote, for only $69.* 

Order Today 805-964-6767 
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We mvlte you to rgntidua ihis test W« used fwa Jdiintic&I Gateiway 4DX2-6&V's wilh 6b-MHz Intd 4S6DX246 CFUr, IS MB RAM* 25SKB RAM cache, 340 MB HD, IDE conticiner* no hBJdwaie disk ca 
ATI tntra Pio wilh VRAM. 640 by ISO pixcK 16 coJnr^ VGADEV dated Monhor 72 H*. MBDOS SMARTDEV I MB ache. Modems: two RWO band VB^bis, 

Test perbmied without veiilkilkin by All pRiducb are stuppng versions^ WbBendt b^eiiiaik of ZM Comnianjcatians Co. Wimlaws baiieiiiBirk of Mioiosalt 
*60 day pxmey-badf gtwanlee U purchased directly fmm Nortofl-Limhert- Ofier expires 6/30/94. AE prices in US DoUars* Prices exclude shipping. 
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Imagine Superior storage 
In All Shapes And Sizes. 



When your goal is to build better systems, 
Digital OEM storage always fits. With a whole 
new generation of superior storage products. 
For performance, for capacities, 
for data protection and integrity, 

Digital defines the state of the art. 

Designed To Fit Your Needs 
For example, If you need a 3,5" 
half-height magnetic disk drive, 
the new Digital SP Class has 
the highest formatted disk drive 
capacity in the industry: 4.3GB. 

When space is at a premium, 
the new Digital VP Class packs 
2.15GB into a 1" high, low profile 
disk drive. Both drives feature a 
7200 RPM spindle motor and 
a patented, energy-efficient 
ASABET chip set for "green" 
computing environments. 

When you need superior backup, 
our new Digital Linear Tape 
(DLT) Drive outperforms DAT 
by 4X and 8mm by 3X. 

What’s more, DLT stores more 
— up to 40GB‘— at least four 
times the capacity of the others. And for 
sheer speed in I/O intensive applications, 
new Digital Solid State Disks achieve data 


access at the blazing speed of less than one 
millisecond! So you can end bottlenecks 
without any modification to your system. 

Keeping Your Data In Shape 
All Digital storage products 
maximize your performance and 
minimize problems, For superior 
data integrity, powerful Reed 
Solomon error correction codes 
are in everything we build. With 
Digital DLT backup, that means 
less than one undetected error 
for 10^° bits of data. Our solid 
state drives have a data reten¬ 
tion system that continuously 
copies data to an internal hard 
drive, protecting critical informa¬ 
tion. And our SP/VP Class disk 
drives boast a MTBF rate of 
800,000 hours. So data protection 
comes in all shapes and sizes, too. 
Even The Price Fits 
Digital OEM Storage products 
can be yours at surprisingly 
competitive prices. Imagine... 
higher performance storage in a 
full range of capacities that fit your systems 
and your budget. To find out how we can help 
shape up your storage, call 508-841-6330. 


OEM 


STORAGE 



New SP Class 
3.5“ 4.3GB Disk Drive 



New DLT 4000 40GB 
Digital Linear Tape Drive 



New ESP580 SCSI-2 
Solid State Disk 


Work digital 
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News & Views 


THE INTERNET 


The Importance 
of Netiquette 



what’s a data highway 
without billboards? Call it in^ 
evitable; advertising is now 
pan of the Internet. 

But don’t expect to wade 
through junk mail and com¬ 
mercials on your computer* In¬ 
ternet users are divided re¬ 
garding the idea of ads on-line. 
Even though many users enjoy 
(or at least don’t mind) read¬ 
ing information about products 
and services, in-your-face ad¬ 
vertising is destined to back¬ 
fire severely, according to Eliz¬ 
abeth Lane Law ley of Internet 
Training & Consulting Services* 

Lawley says that as federal 
regulations on the Internet use 
drop away, advertising’s main 
hairier Is users who believe that 
advertising is out of place on 
the Internet. Advertisers who 
don’t observe the Intemef s so¬ 
cial mores, particularly those 
who carpel-bomb discussions 
with ads or send unsolicited 
(junk) mail, risk annoying the 
people they meant to entice. 

Advertisers with an under¬ 
standing of “netiquette” fare 
much better. Judith Axlcr Turn¬ 
er is an Inlemci veteran and di¬ 
rector of Chronicle Informa¬ 
tion Services, the on-line aim 
of The Chronicle of Higher Ed¬ 
ucation. Turner’s on-line pub¬ 
lication, Academe This Week, 
publishes 600-1200 want ads 
weekly. Most of the ads list 
jobs that are available or de¬ 
sired at colleges and universi¬ 
ties. She’s never received a 
complaint; moreover, advertis¬ 
ers have been pleased with the 
quality of applications the ser¬ 
vice has brought in, 

“Passive” advertising of this 
type, where information is avail¬ 
able to those interested, works. 
So does participation in usenets 
or mailing groups: Individuals 


affiliated with a company an¬ 
swer questions as knowledge¬ 
able resources on a topic (while 
including the name of their busi¬ 
ness in their signature)* 

The terms of the AUP (Ac¬ 
ceptable Use Policy) formulat¬ 
ed by the National Science 
Foundation* which oversaw the 
Internet’s backbone, excluded 


all advertising except for an¬ 
nouncements of new products 
and services for research and 
education. But a second, par¬ 
allel backbone run by the CIX 
(Commercial Information Ex¬ 
change) cooperative venture is 
now in place* and it has no such 
restrictions* Most Internet pub¬ 
lic-access providers and on-line 


services offer service over CTX 
in addition to or instead of the 
NSFNET backbone* As the 
regulations change, the final 
word on advertising will come 
from its users, who will dictate 
acceptable tactics for reaching 
the thousands of microcom¬ 
munities on the Internet. 

—Angela Gunn 


NEURAL NETWORKS 

Intel and Nestor to Commercialize 


Manstream Neural-Network Applieate 


Business 

(aales lorecasting, slodk- 
marhet pradictnn} 


Air-traffic control 

lairtrall raoognillon) 



Character 

recognition 

(la*, forms routing} 


Security 

[Jingerprlo! 

tecogrnllon} 


Finance 

(chedt and slgnatyre 
rooognitlan) 


Medicine 

(Image end signs! 
processing) 


Intel and Nestor's NilOO§ clti|i couU support a range of applicatloiis, as 
shown irt this conoeptual illustration. 


Neural-Net Chip 

I^SI euial networks, which allow com¬ 
puters to peribrm pattern-recognition func¬ 
tions, have so far remained on the fringe of 
mainstream computing. Bui an agreement 
between Intel and Nestor to commercialize 
the Nestor-designed NiHM)0 neural chip 
could change that. The Ni IfXKJ, which con¬ 
tains over 3 million irun.sistors, can per- 
fonn high-speed patiem recognition* from 
handprinted characters to fingerprints to 
images of targets in military applications. 
Nestor (Providence, RI) specializes in 
OCR and massively parallel-processing 
applications and is headed by Nobel prize 
laureate Dr. Leon Cooper. 

According to Mark Holler, director of Intel’s 
neural-network group, the Ni 100(J chip performs 
10 billion operations per second and is capable 
of recognizing 40,000 patlems per second, al¬ 
though other computer system bottlenecks re¬ 
duce that number substanLially. Holler says that 
some prototype systems using the chip and 
Nestor’s OCR software, NesiorReader, can rec¬ 
ognize up to a few hundred handprinted char¬ 
acters per second* 

Dr. Don Spechi, consulting scientist at the 
Lockheed Research Laboratory, a beta site for 
the NilOOO, says that Lockheed is working on 
target-recognition applications using four NilOOO 
chips running on a VME board and has plans 
for additional space-based and commercial ap¬ 
plications. Intel’s Holler says that there are eight 
beta sites working with the NiKXIO* He sees a 


wide variety of industries making use of neural- 
network technology (see the figure), 

Intel is working on reducing the cost of the sil¬ 
icon for the Ni lfX)0, says Holler (pricing at press 
time was unavailable), and eventually, it will 
release an add-in card for PCs similar in cost to 
untypical high-end graphics accelerator.” Intel 
is supposing the chip with a C library and oth¬ 
er software development tools, in addition to 
the NesiorReader OCR software. 

While neural networks are still a specialized 
segment of computing, commercial efforts such 
as Intel’s and Nestor’s are bound to make iheir ap¬ 
plication more widespread. The chip is expected 
to ship sometime in the first quarter of this year. 

--NictM>las Baran 

For more information, call Intel's Neural Net¬ 
work Hotline at (40S) 765-9235, 
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Hardlock. The art of individual 



software protection. 


With today's fiercer compe- 
tilion on the software mar¬ 
ket, It has become increa¬ 
singly important to protect 
software products against 
piracy. 

Since 1986, FAST Electro¬ 
nic has sold over 1.000,000 
software protection modu¬ 
les. rts produot name, 
Hardlock, has become sy¬ 
nonymous with software 
protection through hard¬ 
ware. Transparent, compa¬ 
tible, daisy-chainable, pro¬ 
grammable, hackproof. 

No wonder that the inter¬ 
national press qualified it as 
a very high quality product. 


Software protection as 
unique as your software. 

Today, a software protec¬ 
tion system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel inter¬ 
face? Then, Hardlock E-Y-E, 
which can be individually 
encoded with the Crypto 
Programmer Card, is the 
ideal solution for you. 


Perhaps you'd prefer to 
protect your software with 
an add-on board? You can 
instali the Hardlock Double- 
Face board in ail PC/AT and 
PS/2 computers. You want 
to protect your software in a 
network? You want to store 
additional information on the 
module? Hardlock E-Y-E is 
still the answer. 

There's no substitute for 
experience. 

Ail Hardlock products meet 
the same high quality stan¬ 
dards and offer an outstan¬ 
ding price/performance ratio. 


This includes access to the 
Hardlock Hotline, available 
to our customers daily at 
no extra charge. Give us a 
call and request our new 
brochure highlighting our 
whole line of copy protec¬ 
tion products. 



Programmablo, aigortthfnic nssponse 
and memory option ^ 
all in one. 

Hardlock EW-E tried and tested by 
a mBIkmi cuetomera. 


Order your evaluation package today I 

Contact B. A}ari at Fast Electronic or one of the ofhces below: 


UK: 

Magnifeye 

Td: +-h44“71-2218024 
Fax:+444-71-7923449 
France: 

FAST Electronic S.A.R.L 
Tel: 4+33-1-48837811 
Fax; 4+33-1-48839734 

Spain/Portugah 

Fast lb^iicaS.L 
Tel: ++34-1-7253626 
Fax:+434-1-7267219 


Italy: 

Techne S.RL 

Tel; ++39-59-440690 

Fax:++39-59-440720 

BeNeLux; 

Crypsys Data Security 
Td: ++31-1830-24444 
Fax:++31-1830-22848 
Greece: 

Fast Hellas AE 

Tel :++30-1-6893 675 

Fax;++30-1-6854 624 


Finland: 

Fast Rnland Oy 

Tel; 4+358-0-5611 001 

Fax; 4+368-0-5611 006 

Hungary: 

Szki Recognita Corp, 
Tel: ++361-201-8925 
Fax:++361-201-7607 

Croatia: 

G&G Bectranic 
Tel: ++38-41-316794 
Fax: 4+38-41-333610 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-70B-80B-0300 
Fax:++1-708-808-0313 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Liidwig-Platz S, 80336 Munchen, Teb ++49-89-53 98 00-20, Fax ++49-89-53 98 00-40 
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News & Views 


COMMUNICATIONS 


Fax Gets a Face-Lift 


M he great things about fax 
are that it*s easy to use and 
practically every business has 
one. However, if you need to 
transfer an editable word pro¬ 
cessing, spreadsheet, or image 
file, fax falls flat: The process 
of converting a bit-m^ fax im¬ 
age into a file that you can edit 
with your word processor or 
route to a network database 
places a heavy burden on OCR 
programs that usually canT ap¬ 
proach 100 percent accuracy 
when recognizing a free-form 
document. 

This spring and summer, de¬ 
velopers will release a new 
wave of products that give fax 
a face-lift by adding binary- 
file-transfer capabihties, letting 
you send files—even files with 
sound and video—in their orig¬ 
inal formal. “With binary file 
transfer, we want to take docu¬ 
ment-image communication 
and change that to document 
communication,'" says Richard 
Holder, product marketing 
manager at WordPerfect's con¬ 
sumer-products group. “We 
want to get rid of that whole 
[OCR] conversion step.” But 
as often occui^, developers will 
have their pick of two stan¬ 
dards to support, in this case 
one by the international ITU 
(formerly CCITT) standards 
body and the other by Mi¬ 
crosoft. 

Developers of fax software 
say that in many ways, the bt- 
nary-file-transfer fax portion 
of Microsoft’s At Work archi¬ 
tecture is better defined than 
the ITU's evolving T.434 stan¬ 
dard. The fax component in At 
Work, which is currently in¬ 
cluded with Windows for 
Workgroups 3J I, is more se¬ 
cure, supporting password and 
public-/private-key encryption, 
as well as digital-signature ver¬ 


ification. Developers say that 
the At Work fax transport used 
for fax LAN routing and for its 
implementation of negotiation, 
in which a sending device 
seeks out the receiving device's 
capabilities and then stores it 
for future reference, is also 
more robust. “At this time, the 
Microsoft binary file transfer 
is richer,” says Jennie Wan- 
Memyk, director of marketing 
at OAZ Communications (Fre¬ 
mont, CA). But vendors who 
choose to support Microsoft's 
binary fax solution in their 
products will also have to pay 
royalties to Microsoft. 

The TR-29.1 committee of 
the Telecommunications In¬ 
dustry Association is working 
on improving the key open is¬ 
sues of implementing the 
T.434 standard, which are file- 
attribute negotiation and im¬ 
proving interoperability among 
different manufacturers' de¬ 
vices, according to James Raf¬ 


ferty, president of 
the communica¬ 
tions consulting 
firm Human Com¬ 
munications (Dan¬ 
bury, CT). “T.434 
w'ill be a royalty- 
free solution for 
vendors to imple¬ 
ment," Rafferty 
says. Another point in T,434’s 
favor is that it is a multiple- 
platform standard, not a Win¬ 
dows-only solution. 

“Wc wanted to get binary 
file transfer out there today, 
and so we implemented bina¬ 
ry nie transfer on top of T30 
[the current ITU fax stan¬ 
dard].” says Suzan Fine, prod¬ 
uct manager at Microsoft's 
digital office systems group, 
“But T,434 will slowly be bet¬ 
ter defined. If it is widely im¬ 
plemented in the future and is 
compatible across implemen¬ 
tations, we may support it." 
Most developers we surveyed 


BINARY FILE TRANSFER IN FAX 

THE OOOS» 

It eliminates OCR. 

Fan can contain multimedia files not 
just bit-map images. 

In-bound routing can direct a fax to its 
proper destination on the LAN. 

NOT-30-ciooi> 

It is more useful for computer-based fax 
than stand-alone fax machines. 

Microsoft and the HU support different 
standards. 

ft requires error-cofrection support. 


said they are closely follow¬ 
ing T,434 and At Work and 
may support both standards in 
upcoming products. 

Whichever standard wins in 
the market, however, binary 
file transfer could make fax 
even more attractive as a uni¬ 
versal communications medi¬ 
um. John Willcutts, vice presi¬ 
dent of engineering at Atlanta- 
based Sofnet, which sells fax 
programs for DOS, Windows, 
and OS/2, says that, once wide¬ 
ly supported, binaiy file trans¬ 
fer could upgrade fax to “the 
ultimate file transfer of all 
lime.” — D, A, 


WHY USERS SOMETIMES FEAR UPGRADES 


A recent sutvey conducted by Help 
Desk Institute [Colorado Springs, CO) 
indicates that upgrades are the most 
likely reason for an increase In sup¬ 
port calls. Over 3500 Help Desk In- 
sbtute members were asked to name 
the tfiree most likely reasons for aiv 
increase in caUs, as well as the three 
most likefy reasons for a decrease 
in calls. The DMTF (Desktop Man¬ 
agement Task Force!, an organiza¬ 
tion of about 300 hardware and soft¬ 
ware vendors, is working on a variety 
of efforts to decrease the number of 
incoming calls, including the estab¬ 
lishment of a standard set of APIs 
that access desktop systems, com- 
pKHiontS) and peripherals to bring in¬ 
teroperability and management to 
desktop computing. 


Reasons fur an Increase in Support CaHs 


Customers 
demanding rrhore 
support 



Smarter 
Qustomers 
(who push the 
envelope) 


New technology 


New dusiness 
or growth 


Increased 
awareness 
of help desk 


Reasons for a Decrease in Support CaUs 


He]p<desk 
commun Ications 


Recurring 
problems solved 


More euppert 
reBponEibilifiee 


Better customer 
trelning 



Lena hplp- .. 

desk 
responsibility 


More 

experienced 

Cuelomere 
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Sooner or later, you'll get an 
"Out of Memory" message. 
Whether you have 
1 megabyte or 16. 

TSRs and network utilities need memory rigjit 
where your programs need it too. Itfe called 
'lower' or 'conventional' memory. 

Adding RAM to your PC just gives you 
more expanded or extended memory— 
accessible to some programs but not to TSRs 
like fax utilities device drivers or network 
utilities like Novell NetWare. Fortunately 
there's an easy software solution 



our patent-pending 'Stealth' tech¬ 
nology QEMM finds as much as %K more 
high memory than otlier memory managers. 

No one has yet been ^le to match our 
performance. No wonder QEMM outsells 
all the others put tog-ctfio/i 

QEMM"'puts the maximum memory riglit 
v^^ere your favorite programs need it so you ' :' ’ . c. 

"I needed another 32KformY favorite 75R. 

I added 2 megabytes. I need 32K! What ^es?" 

Whether you're runiting MS-DOS IBM'” 


can run them and TSRs without 'out of 
memory' problems or conflicts. That keeps 
your PC running smoothly and performance 


to "out of memory" problems. noviCiMCY at its best. 

Hove your cake and eat It, too. Protect your productivity; 

The more memory you have, the more flexi¬ 
bility and reliability you can enjoy. Thanks to 


keep jow work safe. 

Any task, from programming to writing tire 
company business plan to composing a 
personal letter, takes time and thought. Your 
' PC is supposed to make that process 

_ ^ - easier; your output better. When you can't 

™ '1^ f»r,te grammai-dieckmgTCR or 
With QEMM 6 andoninewQmM 7 nms 3 W 3 yfmm ^ave to get by Without a Vital network utility, 
iU of Stem. Seed^dsoftestemSfifm beiow. youfe sacrificing productivity. 




mK 


PC-DOS DR DOS^ Novell DOS or MS 
Windows; one megabyte or eig^t, don't sacri¬ 
fice; don't compromise; don't risk losing work. 

Managing your 
memory well is Ihe 
best way to assure 
your work won't go to 
waste. 

QEMM version 7 is 
the most powerful, 
flexible memory 
manager you can buy 
It's the utility that finds memory 
when notliing else can. 


QEMM comes with the 
new versionofManitesi, 
the award-winning 
memory analyzer dtaf 
helps you see how your 
PCwoiifS. 


❖i 


IwVt Vril 


ys 
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Quarterdeck Office Systemsy 150 Pico Boulevard, Santa Monicft, CA 90405 (310) 392-9851 Fax 

Quarterdeck Intemabonal Ltd, House, Crofton Terracey Dun Laoghaire Ca Dublin, Ireland T^.{353) (1) 284-1444 Fax: 


,fj£W' 


otRAMjM!umii^M>DOS6. 
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Some of our best idea 


Our international chefs have been firmly grounded in the fine art of providing you wi 
its our staff on the ground or our crew in the air, you’ll receive the same high level of attention. It's . 








'Utstanding cuisine. At British Airways, our idea of service starts long before you ever take off. Whether 
uy we make you feel that makes us the world’s favourite airline. 

_ British Airways _ 

The worlds favourite airline^jg:^ 
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News & Views 


OBJECT OPERATING SYSTEMS 

Alliances Could Mean 
Better Integration 


IFVllowing close on the heels 
of Sun Microsystem’s deal 
with Next to incorporate the 
applications development lay^ 
er of NextStep into the Solaris 
operating system (see January 
BYTE, page 148), Microsoft 
and DEC say they will inte¬ 
grate DEC’S Object Broker dis¬ 
tributed-object system with Mi¬ 
crosoft’s OLE technology. 
Microsoft says the agreement 
will let Windows- and OLE- 
supported Mac applications 
seamlessly access data and ob¬ 
jects on a variety of platforms. 

These deals reflect the grow¬ 
ing need for seamless integra¬ 
tion between operating-system 
platforms. DEC’S Object Bro¬ 
ker runs on many Unix plat¬ 
forms (e.g., HP-UX, SunOS, 
ATX. OSF/L and Ultrix), and 
on Windows, Mac, and VMS. 
Object Broker is a development 
kit that lets developers write ap¬ 
plications that can communi¬ 
cate with data and applications 
on other platforms that support 
the Object Broker interface. 

In the agreement with Mi¬ 
crosoft. DEC will integrate 
OLE into Object Broken form¬ 
ing an architecture called COM 
(Common Object Model). For 
example, COM will let a Win¬ 
dows application running on a 
client PC or a Mac application 
supporting OLE directly access 
data being generated on a Unix 
server. Microsoft and DEC 
demonstrated a PC running an 
Excel spreadsheet being sup¬ 
plied with data from a stock- 
ticker application running on a 
remote Unix-based system. 

Sun aims at a similar objec¬ 
tive in its deal with Next. Next- 
Step offers an object-oriented 
development environment that 
will be incorporated into So¬ 
laris. while Sun brings its net¬ 


working and distributed-object 
technologies to the table. With 
Solaris running on Intel ma¬ 
chines. Sun hopes to provide a 
similar level of integration and 
seamless data access across 
platforms as that proposed by 
the COM specification. 

Both agreements are just 
that—agreements rather than 
working products. According 
to Microsoft’s OLE product 
manager David Seres, Mi¬ 
crosoft and DEC will distrib¬ 
ute the COM specification in 
the first quarter of this year and 
will have an alpha version of 
the Object Broker-OLE prod¬ 
uct in the second quarter. 

Sun declined to announce a 
schedule for its so-cailed 
‘’OpenStep’' implementation. 
Further details will be an¬ 
nounced in April 

One thing working in Sun’s 
favor is NextStep’s application 
development environment. 
'This is not technology under 
development.” said Next chair¬ 
man and CEO Steve Jobs about 
NextStep, which is already on 
its third release. “It’s technol¬ 
ogy I hat’s been really battle- 
tested and industry-acclaimed.” 

John Rymer, an analyst with 
Patricia Seybold’s Group, says 
the Suii/Next deal is a major 
.step forward for NextStep. HP 
recently announced it will in¬ 
tegrate Taligent’s Application 
and Development Frameworks 
into HP-UX and join Apple 
and IBM as a minority share¬ 
holder. But these frameworks 
won’t ship until later this year. 
''Specifications arise from ship¬ 
ping products and Next has a 
lot more out there than does 
Tali gent,” Rymer says. “This 
is an important step for Next 
teaching industry recognition.” 

—N. B. 




Phar Lap’s TNT Adds Life to MS-DOS 


E ‘“‘ .sri . 

Over 1200 appIkatkHis mie buOl with 
versions of Pfm Lap's extendef, ranging 
fmrti CAD to database to games IHce 
Access Softwate's links 386 Pro for DOS. 


Eveiy time It looks like MS-DOS has overstayed Its welcome and Is 
about to be shouldered out hy a bigger and better operatirTg system, 
something comes along and suddenly, DOS doesn't look so bad. The lat¬ 
est development of this nature Is Phar lap^s TNT DOS-Hxtender, a 
much-expanded version of that company’s 3661D05-Extender product 
What makes TNT ^leclal land what gives ft tis name) is that it's a DOS- 
extender Injected with Windows NFs nongraphic^ goodies. Think of TNT 

as Windows NT without the Win¬ 
dows pari; multiple processes, 
threads, semaphores, virtual 
memory, memory-mapped files, 
and even DLLs. Once compiled 
with TNT, your program can run 
unchanged as a DOS, Windows 
3.x, or native character-mode 
NT application. TNT supports a 
subset of the NT API, so I.'. 
compatible with Microsof 
bit Visual C+- 1 - compiler 
crosofl even licensed NTs floating-point erriulatkin library to Phar Lap 
so that a TNT application you run under DOS will give you identical 
floating-point results when you run it as a native NT program. 

Currently, although TNT is compatible with Microsoft’s 32-brt Visu¬ 
al C++, MetaWare's High C^++, and Watcom's C/C++ 32 (as well as 
other language compilers such as Lahey FOITTflANh only Visual C++ al¬ 
lows access to the NT componerrts of TNT. You can use the other _ 
pliers with TNT to create 38GfDOS-Extender-compatible applicatn 
(referred to as DOS-st^ pmgrains). Look for more comp^rs to provide 
the NT support for TNT in the near future. 

Microsoft uses TNT as the DOSextender that drives the DOS command- 
line versions of its 16-bit and SZ-bit Visual C++ compilers. Denis Ciibert, 
Microsoft's general manager of the Visual C++ business unit, sees TNT 
as a way for developers to hedge their bets. “Developers can build 32- 
bft applications that rnn on DOS and Windows today and will run un¬ 
changed in NT tomorrow.’' Furthermore, Gilbert points out that TNT al¬ 
lows companies to develop NT-style applications that can ran on hardware 
[e.g., 3fl65X laptops) that may simply be unable to support NT. 

The TNT developer's kft is $495—that gets you the extender, as^ 
sembler, linker, librarian, and two debuggers (including the 32-bft ve^ 
slon of Mlcrosaffs CodeView), If you want to distribute your application, 
however, you’ve got to purchase the $1995 run-time kit to bind the 
extender into your executable f3e, Tlie ran-time kit also includes a license 
for distributing your application’s first 1000 copies (Phar Lap Soft¬ 
ware of Cambridge, Massachusetts, (617) 6G1-1SI0, tells me that 
price is negotiable.) 

Of course, it's tempting to wonder about TNTs lifespan. Couldn’t the 
widespread acceptance of NT or the movement of advanced 32-bit fea¬ 
tures into future versions of DOS simply obviate it? Possibly, but 1KT is 
here now, and the applications you build with it will ran bt 32-btt glory, 
immune to the evolution of DOS or NT. 
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Poor old mouse. 



special 


„e.e«erPr=sen««ons 
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jSi 9, 


Most of the time all mice are nice and fine for pointing around. But when it 
comes to inputting graphics or logos mto any applicohon or any CAD package, 
they are hopeless. They iust can't - and so you can't. No way. 

Problem? Yes and no. It depends - you may shrug your shoulders and say 
"Well, I'll never do CAD and I just never want to input any sketches, logos, or 
photos into my computer onywoy." Or - you feel that isn't good enough ofter 
all the money you have invested and all the nice things you know you could 
do today with your own graphics once rtiey were in the computer. 



Problem 

SOLVED. 

Here comes the mouse thof lets you irrput all 
your graphics os well. How?: That's whot they 
all want to know, but we're not telling. Its a new 
invention. It's a universal combination of a true 
mouse and on independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It's all in one or all separate 
as required. Simply unplug your poor old 
mouse, plug in our mouse and hove the real all 
purpose Input device to your PC always at hand. 
At Q price poor mice can 



Aristo 


North Amerko: United Kingdom: Hwd Office: 

ARISTO Gropliic Systems ARISTO OK UMITED ARISTO Gtopfiic Systeine GmbH & Co. KG. 

A Division of KOH hNOOR Inc. IDS House Schnuckenborpllee T17 

100 North StreiL P.O. Box 6fl, Terroce Rond South, Binfield 0 - 2252S Homburg 

Bloomsbury, NJ 08004 * 006B Brackne]! RGl 7 5BH {Germany] 

Tel: (BOO) 631' 7646 Tel: {0344J 306 936 Tel: (040) 547 47*226 t li n j 

Fox: M) 479* 1513 Fox: (0344) 306 936 Fax: (040) 547 47*111 Mouse, Digitizer Tablet, Drowing Board 
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News & Views 


DSP DEVELOPMENT 


Zycad Reduces DSP Time to Market 


m^SP (digital signal proces¬ 
sor) technology is showing up 
in products ranging from mo¬ 
dems to cellular telephones to 
computers. As the DSP com- 



Zycad^s Paradigm RP lets DSP devetopers test amt 
sitnulate c<Mnpte}c DSP designs prior to committtng 
these designs to silicon. 


petition beats up, chip designers 
are looking for a development 
system that helps them get a 
tested design to market fast and 


inexpensively. A new product 
from Zycad {Fremont, CA) 
called the Paradigm RP lets 
DSP developers test and simu¬ 
late complex DSP designs pri¬ 
or to committing these 
DSP designs to silicon. 

The Paradigm RP sys¬ 
tem, which is based on a 
30,000-gate module con¬ 
taining high-speed, elec¬ 
trically reprogrammable 
Xilinx 4010 FPGAs 
( field programmable gate 
arrays), not only lets de¬ 
velopers save money by 
not having to actually 
build the chip to find 
bugs, it also lets them test 
software that will run on the 
DSP, resulting in a faster lime 
to market for both the chip and 
supporting software. 


DSP Maiket Forecast Worldwide 


*Tn many cases, you 
can really only assess 
the quality of a design 
with a real-time test, 
says Johan Van Ginder- 
deuren, product manag¬ 
er at Philips ICTL (Leu¬ 
ven, Belgium). This is because 
emulating the DSP in software 
would have resulted in audio 
that sounded something like a 
78-rpm record being played at 
33'A rpm. Philips recently used 
a Paradigm RP to emulate a 
DSP-based audio system. 

Ginderdeuren said that the 
Paradigm system could save 
developers the average of two 
to four months required to do a 
single redesign to fix a bug in a 
chip that was already manu¬ 
factured. 

Will Strauss, president of 
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□ Preprogrammed ■ 

FASICs 


F^dfwBnl ConceptB (Tempo, AZ), a maiKiel. 
iraseajch liim (hat tractis DSP and mullmadta lertinology- 


DSPs generally come In two fonns^ 
programniiable DSRs or pfieprneraniiiimi 
FASICs. 

Forward Concepts (Tempe, 
AZ), said the Zycad system 
will have the greatest impact 
on preprogrammed FASiCs 
(Function and Algorithm Spe¬ 
cific ICs). Strauss says the Par¬ 
adigm RP's ability to simulate 
DSP functionality in real time, 
combined with its ability to 
emulate a wide variety of DSP 
designs, makes it unique in the 
market. “It's a refreshing new 
approach.’’ — 0. A. 


COMMUNICATIONS SOFTWARE 

Not Just for File Transfer Anymore 


COMPLETE COMMUNICATIONS SOLUTIONS 


BitFax Pr0fessio4ial 3.0 iw Windows ($129). 

Combine.s Fax, OCR, and data communica¬ 
tions including termirial emulation and voice 
mail, if you have a modem that supports voice. 
Bit Software, Fremont. California. 

(510) 490-2928: fax (510) 490-9490. 

Ddrina Communicatiofls Suite for Windows ($179). 

Combines fax and data cummunk at tons, iri- 
duding lerminal emulation, with vims detec¬ 
tion, predefiried scripts For accessing eight on¬ 
line services, and optional fax broadcast 
through MCI Fax Broadcast Service. 

Delrina Sofiware, Toronto, Ontario, Canada. 
(416) 44i-3676: fax (416) 44I-03SJ, 

CommWorks for Windows LO ($199.95). 

A combination of five separate DOS and Win¬ 
dows programs, including file transFer, remote 
access, Lerminal emulation, fax, and an alert 
utility. 

Traveiin^ Software, Boiheil, Washington^ 

(206) 483^8088; fax (206) 485-6786. 


ack in simpler times (in 
the 1980s), communications 
software meiml programs that 
coaxed your modem into dial¬ 
ing up an on-line service or 
BBS, Today, it’s likely to mean 
a good deal more. A new crop 
of integrated communications 
software is merging data, fax, 
file transfer, remote control, 
and even voice-mail functions 
into a single program. 

To a large degree, commu¬ 
nications software is merely 
following the hardware. Most 
of the modems sold today in¬ 
clude fax features as well as 
basic data functions, and by 
1997, about half of them will 
have voice capabilities as well, 
according to BIS Strategic De¬ 
cisions of Norwell, Massachu¬ 
setts. Not surprisingly, modem 
makers would like to bundle a 
single communications pro¬ 


gram that can manage all these 
functions, instead of shipping 
multiple packages. Meanwhile, 
buyers benefit from easier in¬ 
stallation, no port conflicts, a 
consistent user interface across 
several types of communica¬ 
tions activities, and the lower 
cost of buying only one pro¬ 
gram, 

“Many of our customers 
were dissatisfied that they had 
to deal with multiple commu¬ 
nication products to meet their 
needs,” notes Mark Eppley, 
chairman of Traveling Soft¬ 
ware. “One customer was us¬ 
ing seven separate programs 
for communication. So we put 
it all together in response to 
them.” 

CommWorks from Travel¬ 
ing Software is joined by other 
integrated Windows commu¬ 
nications programs, including 


Delrina’s Communi¬ 
cations Suite, Bit Soft¬ 
ware’s BitFax Profes¬ 
sional, and a number of 
less elaborate pro¬ 
grams, such as Smith 
Micro’s QuickLink 
Gold for Windows 
($99.95, (714) 362- 
58CX)), which combines 
data, fax, and OCR ca¬ 
pabilities. 

If this flurry of com¬ 
munications mergers is 
any indication, more 
such programs are on 
the way. “Software so¬ 
lutions integrating var¬ 
ious communication media 
will be abundant in 1994,” ac¬ 
cording to Janet Fugazzotto, a 
BIS senior analyst. “The next 
generation of packages sup¬ 
porting mixed media will be 
network products, such as a 


fax, voice, E-mail, and data 
server,” she says. 

The rapid development of 
wireless modems will no doubt 
prompt support for tetherless 
dialing and faxing, too. 

—Christopher O’Malley 
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Pentium-Based Servers 
and Graphics Stations 


page 40IS-3 



Low-Cost Frame Grabber 


page 40IS-8 


NetwoHt Hub for Multimedia 

page 40ISr-12 


Dynamic Simulation for 
Windows 

page 401S-20 


Intelligent UPSes for LANs 

p^e 40IS-10 



Regulate Fax, Telex, 
and E-Mail 

page40IS-24 
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Systems 


LEO Predator System 

based on Intel's Pentium™ Processor. 
LEO Predator System 


• LEO PM-1000 motherboard 

• 525MB SCSI HDD 


Options 

• 5.25" FDD 


•lx 3.5 FDD 

• 64-bit Intel 60/6 6 MH 2 : Pentium'^^ Processor 

• Up to 96MB RAM 

• 256K burst synchronous cache 

• 4 X 16-bit ISA slots & 3 x 32-bit PCI slots 

• Up to 132MB/sec PCI burst transfer rate 

• VGA-92S-P {PCI VGA acclerator) 

• SCSI 810-P (PCI SCSI controOer) 

• Tower Case 

• 2 serial, 1 parallel ports 

Other configurations available 


• Up to 1GB HD D 

• SCSI CD-ROM Drive 

• 16-bit Sound Card 

• TV/Video Card 

• Monitor 

• Scanner 

Pentium 
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6F, FORMOSA PLASTIC-S REAR flUILDING 
20 r TUNG HWA NORTH RAOD 
TAIPEI. TAIWAN 

Tel; aSi)-2-7174500 Fox; S86'2'7TS2762 
Telex; 23056 CHARLENE 


First International Computer, Inc. 

fIC EUROPE BV Tel; 31-73-148555 Fax: 31-73-145545 
FtCUSA Tel; 1-510-2527777 Fox; 1-610-2628688 

FIC AUSTRALIA Tel: 61-2-821-2055 Fax: 61-2-821-2857 

SpecifiCffttraifi subject lo chg^Qe Wllhout notice. Irwl urd Pentium PkxKCSAtt Ugxft 
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FIC SPAIN Tel: 34-1-3070343 Fax: 34-h30714(S3 
FIC HK Tel: S52-677'3713 Fax: e52^577 4055 
FIC CZECH Tel; 425-41122643 Fax:425-41212070 
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What’s New International 


Hardware 



DIGITAL VIDEO 

The in iroVideo V1 from 
Miro Computer Products 
(Braunschweig. Ger¬ 
many) turns a PC into a 
video-production system 
for editing video footage 
and adding titles, graph- 
ics» and special effects. 

The board digitizes in¬ 
coming analog video signals and 
displays the video on the PC’s 
screen. 

The digital video size is 320 
by 240 pixels with 16-bit color 
and full 25 frames per second for 
PAL and 30 fps for NTSC The 
miro Video VI (695 deutsche 
marks) supports Video for Win¬ 
dows and Apple QuickTime for 
Windows. In addition, you can 
digitize still frames at resolutions 
of up to 768 by 576 pixels and 
S-Video for use with applications 
like desktop publishing and mui- 
limedia. 

If you want to process video in 
full VHS quality, you can add a 


Mot ion "JPEG hardware com¬ 
pression option to miro Video 
V L You can view finished video 
on your monitor or record it on a 
VCR via an integrated digital 
video encoder. 

Phone: +4953J 21130: 
fax: +49531 211399. 

CIrcIa 1426 on Inquiry Card, 

PENTIUM-AND 
486-BASED SERVERS 

A tower-based server, the Apri¬ 
cot FTtfex is designed as a work¬ 
group system with extensive up¬ 
grade options. The range starts 
with a 50-MHz 486DX2 (com¬ 


patible with the Pentium Over¬ 
Drive), up to a Pentium-60. 
RAM is expandable from the 
standard 8 MB up to 256 MB, 
and hard disk storage up to 16 
GB. The Apricot (Birmingham, 
U,K,) FT//ex has a dual-speed 
CD-ROM drive, eight EISA ex¬ 
pansion slots, eight 3*/i-inch and 
three 5'A-inch drive bays, and 
EVGA local-bus graphics, 
Novell NetWare 3.12/4,0, 
Windows NT Advanced Server, 
and SCO Unix are bundled on 
CD-ROMs with all FT/Zex sys¬ 
tems, and the FT//ex (from 
£2395 to £5395) has optimized 
performance on all the main net¬ 
work and multiuser architectures. 
An optional RAID subsystem 
can accommodate up to eight 
hot-pluggable drives and a 
caching RAID drive controller, 
which supports RAID levels 0, 
1, and 5. 

Phone: +44 21717 7171: 
fax:+44 21 7170132. 


25-MHZ486$XPC 

The Systems Integrated Research 
(Newbury, U.K,) 486SX-25 
(£699) comes with an 85-MB 
hard drive (larger drives are 
available), a trackball mouse, a 
128-KBCPU cache, 2 MB of 
RAM (expandable), a 3^A^inch 
high-density floppy drive, ROM 
BIOS power- 

■ I on password 

I protection, a 

1-MB Super 
VGA video 
graphics card, 
and a 14-inch 
Super VGA low-radiation color 
monitor. Bundled software in¬ 
cludes Windows 3.1, DOS 5.0, 
Microsoft Works 2.0, and McAfee 
antivirus protection. 

Phone: +44 635580633; 
fax: +44 635 49531. 

Circle ±430 on Inquiry Card. 

FAST FAX MODEM 

The Mod! 44 fax modem is a 14.4- 
Kbps multi standard modem pro¬ 
viding full-duplex asynchronous 
and synchronous data transmis¬ 
sion at speeds of up to 57.6 Kbps. 
The Hayes-compatible modem 
from Elproma Electronica 
(Driebergen, The Netherlands) is 
compatible with CCl 11 standards 
(e,g„ VH7, V.21, V.22, V.22bis, 
V.23, V.32, V.32bis, V,27ier, and 
V.29). User-adjustable features 
are auto-dial, dial-back, security 
mode, remote configuration, and 
the V.54 test/diagnostic routines. 
Besides standard data transmis¬ 
sion, you can send and receive 
Group3 faxes with built-in Class 
1- and Class 2-compatible fax 
commands. The Mod 144 (1495 
Dutch guilders) comes with non¬ 
volatile memory 
in which you 
can store 
two modem 
settings, 20 
phone num¬ 
bers, and 20 
passwords/phone numbers. 
Phone: +31 343S 18724; 
fax: +31 3438 12286. 

Circle ±42T on Inquiry QerU. 
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Pentium-Based Servers and Graphics Stations 

Thm Pentium-based families of systems from Elonex include PC-500/VL desktop computers, 
PC-500F/VL floor-standing computers, and PC-5O0S EISA servers (call for prices]. 

The PC-500/VL graphics workstations come with a VL-Bus video card featuring an acceler¬ 
ated Super VGA chip set that Elonex says gives high-speed graphics performance. (Hher VL-Bus 
video-adapter options raise performance levels. The 1^-500/VL comes in two desktop styles: 
the slimline M case with a power supply, three ISA slots, two VL-Bus slots, and two drive 
bays; and the compact B case with a 150-W power supply, ^e full-length ISA slots, two VL-Bus 
slots, and five drive bays. 

The PC-500F/VL systems provide three VL-Bus ^ols and five ISA slots. They are designed for 
applications like document image processing, where a large storage capacity is a prerequisite. 
Each model provides seven SY^-inch drive bays capable of accommodating up to 12 GB and a 
floppy drive. 

The PC-500S EISA servers are aimed primarily at corporate users with 100 or more network 
nodes. They can be supplied as fully configured units, loaded with MS-DOS 0,2 and Novell Net¬ 
Ware 3.11/4.0, UnixWare, or Windows NT. The PC- 
560S comes with a OQ-MHz Pentium CPU with a 
250-KB write-back cache memory; up to 3B4 MB of 
memory; and a choice of high-speed storage op¬ 
tions, including RAID and SFT III systems. The ease 
can accommodate six free 32-bit EISA slots, 14 
drive bays (10 3V;t-inch internal bays for disk arrays 
and four S'A-inch half-height bays accessible from 
the front), and three 250-W hot-swap power sup¬ 
plies. 

Contact: Elonex, London, U.K., +44 81 452 4444; 
fax: +44 81 452 6422. 

Circle ±42± an Inquiry Card. 
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Whafs New International 


Hardware 



MULTIUSER SYSTEM 

A multiuser computer system, 
the AM-3000LC is a scalable 
system that you can expand to 
cater to your demands. Based on 
Motorola's 50-MHz MC68030 
microprocessor, the system in- 
cltides a 256-KB internal cache 
memory and a 64-KB external 
cache memory. It suppons more 
than 60 simultaneous users. 
From Alpha Microsystems 
(Foundation Park, U.K,), the 
AM-3000LC is available with a 


maximum of 64 MB of system 
memory and disk storage of up to 
4.8 GB. 

The AM-3000LC (£5920) is 
compatible with Alpha Mi¬ 
crosystems’ multiuser, multi¬ 
tasking operating system called 
AMOS. With the addition of the 
company’s Virtual Personal 
Computer option, it can run most 
DOS applications concurrently. 
Phone: ^44 628 822120; 
fax: ^44 628824478. 


SCREEN FILTERS FOR MONITORS 

Screen filters for monitors pro¬ 
tect operators from the fatigue 
that often comes after spending 
lengthy periods of time in front 
of a computer, according to Incas 
France (Stains, France). Tlie fil¬ 
ters {call for prices) range in size 
from 9 to 20 inches, which cov¬ 
ers most monitors. Two models 
are available: Top Crystal and 
Top Silver Plus. The Top Crystal 
filters use high-tech glass with 
an antirefiex coating, offering 
transmission percentages of 31 
percent, 43 percent, and 62 per¬ 
cent, The Top Silver Plus filters 
incorporate a patented system 
that lets you position the filter in 
any vertical horizontal or later¬ 
al position with fingertip control, 
and it provides high absorption 
and protection characteristics 
Phone: +33 48266593; 
fax: +33 48263990. 

Circle ±AA3 on Inquiry Card. 

TOKEN-RING REPEATERS 

AMP (Langen, Germany) offers 
copper and fiber-optic token- 
ring repeaters that feature auto¬ 


matic switching for 4- or 
16-Mbps ring speed and 
automatic configuration, 
whether you plug them 
into the Ring In or Ring 
Out port. Both units fea¬ 
ture reclocking, reshaping, 
and jitter attenuation of 
the signal for maximum 
performance. 

The NetConnect Token 
Ring Copper Repeater 
(2595 deutsche marks) ex¬ 
tends drive distances to 
1200 meters at 4 Mbps and 700 
meters at 16 Mbps. You can use 
two pairs of repeaters between 
wiring closets to provide fully 
redundant dual-ring networks 
witli a loopback function when 
a cable break is detected. Diag¬ 
nostic LEDs indicate the status 
of the unit and the cabling to as¬ 
sist in network troubleshooting. 
You can also use the unit as a 
lobe extender, providing addi¬ 
tional lobe length of up to 770 
meters at 4 Mbps and 385 me¬ 
ters at 16 Mbps, 

The NetConnect Token Ring 
Fiber Optic Repeater (call for 
price) extends drive distances 
even further, to 5 km at 4 Mbps 
and 3 km at 16 Mbps. You can 
use two pairs of repeaters be¬ 
tween closets to provide fully re¬ 
dundant dual-ring networks with 
a loopback function when a cable 
break is detected. Diagnostic 
LEDs give the status of power, 
wrap (loopback), transmit, re¬ 
ceive, and ring speed to aid net¬ 
work troubleshooting. 

Phone: +496103 7090; 
fax: +49 6103 709223. 


Circle 1437 on Inquiry Card, 



SIMM Tester 


You can use Antron Electronics^ SIMM Tester on various 
types of dynamic memory products. It comes with the inter¬ 
facing you need for industry-staitdard 30- and 72-way SIMM 
packages, five front-panel soft keys, and an LCD screen. 

You configure each key by software, depending on the test 
function you select. 

The SIMM Tester (£750) provides full loop-test capability 
of up to lOpOOO cycles and continuously examines the cycle 
time of the SIMM device at 50, 60, 70, SO, 85, 100,120, 
and 150 ns. H displays a Jist on the LCD and indicates 
beneath the speed setting if the device met the stipulated 
requirement or '*??” if it did not You can select Abraham or 
March pattern tests or define your own pattern tests on all 
or selective parts of a device. 

An RS-232 data connector lets you spool test resiiKs di¬ 
rectly to a printer or a PC for data logging and trend analy¬ 
sis. Hie unit has a library of device test specrftcations that 
contains manufacturer, package type, device size, number 
of data bits, access speed, nominal supply voltage, active 
curreitt limit, quiescent current limit, and refresh hold time* 
Optional host software lets you archive and download device 
library information to and from a PC via the serial port. 
Conmet: Antron Electronics Ltd., Caine, U.K., +44 249 
821898: fax: +44 249 821894. 

Circle 13.424 on Inquiry C^nl. 
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i^Reflection 

Mo/iing PC Connections Cownt 


Walker Richer fiiQuiim, Inc, 

2815 East lake A venue Easi^ Seartki Washi^gtun 98102 
206 J 2 i 0407 /FAX^ 2 {) 6 J 22.8151 
BtJLte[lhclf 47 ^ 2513 AH Den Haag, The Netherlands 
+ 31 , 70 , 375 , 11.00 / FAX: 43170 . 356 , 12,44 

Reflection is a tegisfcted irademark of Walker Richer Sr Quinn, Inc 
All other trademarks are the propertv nf their respective holders. 
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In the challenging world of X, power is 
more than just speed. lt*s the power of product— 
and the people behind it—the power to tranS' 
form your working world. 

Reflection* X is a quick, dependable XIIRS- 
compliant PC X server for Microsoft Windows. 

It offers .3 2-bit processing with single- and 
multiple-window' mtxlcs^ and a fast Windows- 
based FTP. 

The Reflection X G^nnectivity' Suite takes 
the X Window System to a new level of perfor¬ 
mance. Offering VT320 emulation and reliable 
network transports, it provides complete PC-to- 
UNIX connectivity. Reflection X is backed by 
an international company with over a decade 
of experience in PC software and in-depth 
knowledge of PCs, Microsoft Windows, host 
systems, and networking protocols. 

Tlrat is why Reflection X is the PC X 
server you can rely on, day after day. For speed, 
dependability^ and superior support, choose 
Reflection X, and take X to its highest power. 

For more information, call 


SIS Diitnveniheiiung^'A 

(01)376316 

Mr|fllK/AUS 

(03)974 3633 

Q-nuputing St Sysrems Consulrants/Benclux 

(040)434957 

Cuirurtcatp/CH 

(01)730 24 31 

h^kafdlSK 

89 48B08 

GFKT HamKirg/D 

(040) 23 73010 

Temficst Eur«pe/DK 

44 94 89 02 

ScorpiLTti Syst)qiTi$/E 

(3)485 4044 

ADE/F 

(16)61 73 32 49 

Wick Hill IMXLtd.CT 

(0483) 772200 

SioSi^lEint/l 

(030) 2421074 

Cybernet Systems/JPN 

(03) 3962 4641 

InfLTsi'itemas Financicros/M 

813 1325 

Hocofn Norge AS /N 

675 01450 

BMC Seftware ScrvicesiHl 

(070) 350 02 94 

Nocom AB/S 

(018) 65 5500 

Salcuiin/SF 

(90)677 066 

Singapore Comptiter Pie. LtdJSlN 

441 2608 
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Whafs New International 



EMBEDDED PC MODULES ► 

Apex is a range of compaci em¬ 
bedded PC modules that Blue Chip 
Technology (Deeside, U,K-) 
says will cut development 
costs, reduce development 
risk, and allow quicker time to 
maikeL The range consists of I BM 
AT-based “building blocks’' that 
let manufacturers quickly develop 
a target system. You can add Func¬ 
tional Support Modules (e.g., a 
solid-state disk with up to 6 MB 
of storage, an NT20tX)-based Eth¬ 
ernet card, and data acquisition 
and I/O modules) to a compaci 
processor base to form a sub- 
assembly or a complete system. 

The processor module features 
a 386SX (£370) or CX486SLC 
(£440) AT system with AMI 
BIOS, watchdog, DMA, and pro¬ 
grammable counters and timers. 
Two asynchronous serial ports, a 


parallel port, mouse, keyboard, 
and utility connectors are also 
included. Up to 512 KB of on¬ 
board Hash memory is available 
for applications software or as a 
boot disk, along with up to 8 MB 
of DRAM. Tlie AT bus is in the 
form of a stack-through pin- 
header arrangement, which is 
PC/104-compatible, This lets 
you stack Functional Support 
Modules onto the processor base 
to build the target system. 

VGA video support to a reso¬ 


lution of640 by 480 pixels is avail¬ 
able through the APX-CI Func¬ 
tional Support Module (£251). 
This lets the unit drive most VGA 
monochrome, color, and mul¬ 
tisync monitors. 

Phone: +44 244 520222: 
fax: +44 244 531043. 

CErcle X444 on Inquiry C^ref, 

DESKTOP DATA- 
INTERCHANGE SYSTEM 

Available from Tape-Pro Sys¬ 
tems {Maidenhead, U,K.). Over¬ 
land Data's TL3480 18-track 
tape subsystem provides data- 
interchange rates of up to 30 MB 
per minute, and you get cache- 
enhanced transfer performance. 
The TL3480 subsystem can op¬ 
erate with optional five- or 10- 
cartridge automatic cartridge 
loaders, offering unattended stor¬ 


age capabilities of I or 2 GB, 
The TL3480 (£8550; with 
stacker, £9550) features Over¬ 
land Data’s DataTools for DOS 
software, which provides a full 
range of data-interchange capa¬ 
bilities, including copying data 
from disk to tape and tape to disk, 
conversion between ASCII and 
EBCDIC character sets, position 
to a specific location prior to tape 
read, specification of record size 
and blocking factors, and en¬ 
hanced error handling of disk and 
tape errors. The software also fea¬ 
tures full backup, disk manage¬ 
ment, diagnostics, and tape-la¬ 
beling facilities. The TL3480 
supports IBM, ANSI, and ISO 
label formats, as well as IBM's 
“variable-length” block format. 
Phone: +44 628 829830: 
fax:+44 628 829824. 

Circle 1438 an Inquiry Card. 


Your software Is In danger... and not just at night! 


I fs by day in fact that software 
thieves ore bus test, out for the 
blood of their victims the softwa¬ 
re-houses that invest thousands of 
hours in program developing. Now 
is the time to secure software with 
Smartkey-phSf the intelligent key 
for software protection. 

Smarfkeyptus plugs into the 
PC's parallel port. It works on 
stand-alone PC and LAN. You con 
protect software under DOS, WIN¬ 
DOWS, OS/2, UNIX, AUTOCAD, 
LAN, 

Simple. Always active. Eosy to 
use through □ wide range of devel¬ 
oper soflwre tools. 



• Unique personal code 

• Memory up to 448 bytes 

• Programmable algorithms 

9 Protection through linkable driv¬ 
ers or automatic .EXE files protec¬ 
tion technology 

• LAN license control 

• High security ASIC technology 

• Fully tronsporent to parallel port 
use for printers, pocket network 
odopters, SCSI adopters, etc, 

• Daisy-chornable 

P leose call today for details 
and documentation. And you 
will be pleasantly suiprised at 
the price. 



Eutron 

THE SECURITY ICNOW-HOW 


EUTRON spa Via Gandhi 1 2 F24048 Treviob Bergamo Italy Tel +39-35-201003 Fax +39-35-201277 BBS +39-35-201144 

BELGIUM; Vicking 011-431272 ■ FINLAND: Dalma 90-2711 BOO ■ FRANCE; Logidato 1 4^454546 B SWEDEN: JM Data 042-123145 M SPAIN: Larcu 91 -7952413 


401S-e BVTE MARCH 19*+^ 


Circle 53.4 on Inquiry Card (Resellers: 515). 














ALLIANCE A500/2 


MINUTEMAN BEATS THE 


# 

ft 

ft 

ft 

ft 

ft 


US$359 
500 VA Rating 
Builtnn Voltage 
Regulation 

LED Stotus Indicators 
Low Battery Warning 
RS'232 Communication 
Self-diognostic test at 
turn on 


Hall 6-USA Povillion-Stand C24 


MARCH 16-23, 1994 


rriCeBITW 

A N N 0 V E R 
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D * *• * 

Power protection is a 
global necessity, 
requiring engineering 
expertise from an 
experienced company. 

For more than a decade, 
MINUTEMAN has been 
providing superior power 
protection products to 
users throughout the 
world. 

All MINUTEMAN uninter¬ 
ruptible power supplies 
include features that other 


ALLIANCE A300/2 

• us$m 

• 300 VA Rating 

• LED Stains Indkators 

• low Battery Warmng 

• Self'diagaostk test at 
tarn on 


MINUTEMAN's product j 
line ranges from 300VA 
to 10KVA, 220 volt ! 
50 Hz, including on-line, 
line interactiye, stondby 
UPSs, automatic voltage 
regulators, and power 
monitoring softwore. 


UPS manufacturers 
overlook, such as a test 
button, extensive status 
indicators, and a self- 
diagnostic lest at turn on. 
With these and other 
powerful features, 
MINUTEMAN provides a 
better product with more 


benefits to the user. 

If you dr your customer 
have technical questions, 
we will give you onswers. 

If there are power problems 
to solve, we will give you 
solutions. 

Contact MINUTEMAN for 
more information on the 
numerous voltage options 
that are ovailable. No 
motter where you ore in the 
world, MINUTEMAN has 
power protection solutions 
for you. Call our team of 
power professionals today 
or contact us by fax about 
our worldwide dealer 
opportunities. 




UNINTERRUPTIBLE 





















IBM AS/400 SUPER 
VGA COLOR DISPLAY 

The Memorex Telex (Woking- 
U,K,) 1488 color display 
for the IBM AS/4(X) has 14- and 
17-inch options that pass the 
Swedish standards for magnetic 
emissions (known as MPR II). 
Productivity features include 
mouse support* vertical and hor¬ 
izontal split-screen formats 
(making it easier to compare 
columnar data), and 3812-COR 
support for scaling output to 
laser printers. 

The display (£700) includes 
an enhanced user interface that 
allows you to display graphical 
and alphanumeric characters at 
a higher resolution. The host- 
addressable print feature allows 
host printing through the attach¬ 
ment of a parallel printer to the 
display* With Vital Product Data 


support, the monitor can report 
information such as serial num¬ 
ber, machine type, and model 
identification at the host*s re¬ 
quest for easy management of 
system assets. 

The 1488 offers options that 
let you customize iL A user- 
selectable 60- or 75-Hz refresh 
rate ensures sharp definition and 
nicker-free viewing, the manu- 
factiirer says. Memorex Telex 
offers a full range of low-profile 
keyboards to accommodate spe¬ 
cific applications and user pref¬ 
erences. 

Phone: +44 734 441544; 
fax: +44 734 492890. 

Circle X.4AX on Inquiry Card. 

LOW-COST FRAME GRABBER 

A low-cost frame grabber, the El- 
lips Pluto combines a double 


frame-buffer 
design with a 
VL-Bus, The 
double frame 
buffer offers si¬ 
multaneous ac¬ 
cess to both the 
CPU and video 
data. The linear 
mapped-mem- 
ory buffer provides very fast ac¬ 
cess times, which eliminates the 
need for copying data to main 
memory. 

The Ellips (Eindhoven, The 
Netherlands) Pluto (3000 Dutch 
guilders) can grab a picture in 
four resolutions: noninterlaced 
low resolution (384 by 288 pix¬ 
els PAL/SECAM; 320 by 240 
pixels NTSC) square pixel; non¬ 
interlaced high resolution (768 
by 288 pixels PAL/SECAM; 
640 by 240 pixels NTSC); in¬ 


terlaced low resolution (384 by 
576 pixels PAL/SECAM; 320 
by 480 pixels NTSC); and inter¬ 
laced high resolution (768 by 
576 pixels PAL/SECAM; 640 
by 480 pixels NTSC) square pix¬ 
el. The frame grabber will digi¬ 
tize the picture into 15-bit RGB 
or 24-bit yUV per pixel, and you 
can connect three color cameras 
to the Ellips Pluto. 

Phone: +31 40 456540; 
fax: +31 40 4671S3: 

Circle X446 on Inquiry Card, 



OCR with Text Appeal 

Ligature offers the best OCR software for your desktop, in either 
Omnifont or Trainabie mode. This 32-bit application scans your 
documenl anaiyzes the layout reads all European and 

Hebrew character sets and returns all text attributes directly to your 
application software. 

Take the Ligature Challenge! 

Revolutionary accuracy due to Neural Network technology 
Enhanced page analysis with full retention of character & page attributes 
^ Improved OCR engine for degraded fax images 
w Compact footprint 
w WYSIWYG editor with pop-up verifier 
^ HP AccuPage & TWAIN support 

A Software Development Kit for quidr and easy integration of the OCR engine into specific 
applications, as well as an optional form-removal capability, are also available. 


For further information, please contact; 

Ligature Ltd., 3 Beit Hadfus St., Givat Shaul Industrial Zone, Jerusalem 95483 Israel, Tef -f 972 2 513553 Fax -972 2 513395 
Ligature Inc., 25 Burlington Mall Rd., Suite 300, Burlington MA 01803 USA, Tel: (617} 238 6734, Fax (617) 272 3085 


Tgature 2.1 
for Windows 
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PC-COMPANION Pks 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


TM 


PC/AT and PS/2 are registered trademarks of ISM Corporation. Macintosti is a registered trademark of Apple Computer, Inc, Microsoft and Logitech 
are trademarks of their respective companies. 


• Mouse support available at 
both local and remote 
workstations 


• Switch selectable 
privacy mode 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 


• Supports PC/AT, PS/2 and 100% compatibles 


• Combine monochrome and color 
VGA monitors 


Cincle 509 on Inquiry Card (RESELLERS: 510), 









CLIPPER PROGRAMS 

FOREVER FIT 


CLTe^t - A full-featured, linkable word 
processor for Cllfjper. Supports 
WYSIWYG, prirrter attributes, form 
Setters, seancIVreplace, oit/paste/copy, 
documents > 64K Configune to 
emulate MernoEditO. WordPerfect, 
Word (5 and 5.5h Brief, or DOS Edit, 

CLRepon - A fully relational, linkable 
WYSIWYG report writer, wirinen 
specificaily for Clipper. Royalty free 
report designer. Even include Clipper 
UDFs fMi your report specifkation= I 

CLTools - A low level function: library 
for Clipper. Supports string dandling, 
communications, compression, 
directory management, windowing, 
print spooling, and much nrare 

CLGraph/CLlD - 2 and 3 dimensional 
charting library for Clipper Supports 
all resolutio^p to 1024*768 in 256 
. ^colors. D^gn 30 charts mteraaively 
'jMlh the'supplied chart designer. Print 
futl pge ogliaser and dot matrix 
pri-rttefs^FuJI PCX support. 


MARCH >6-23, 1 994 

IGeNT^ 

HANNOVER 


Hall 3, Booth D39 


ExoSpace - DOS Extender for Clipper 
Lets your Clipper apps run in protected 
mode with direct access to 16 meg. of 
memory 

CLWindow - An SAA/CUA compliant 
Graphical User Interface for Clipper 
Works with existing code, supporting 
Windows, Mouse, Radio Burtons, 
Check Boxes, Menus, Combo Boxes 
etc, even Windows .ICO files. 

Y hai/e adsofufe^ no h^kation in 
recommendirtg the CL products ais 
the best Clipper add-ons* 

Rick Spence, 

Original Cchdeveloper of Clipper 

SOFTWARE DESIGN CONSULTANTS 
The Barn, New StreeL 
GB- Painswick GJos GLS 6UN 
Phone {44} fO} 452-812 733 
Fax {44} {0)452-813 918 

Dr. Huggte & Partner GmbH 

Heinrichsallee 41 
D-520fi2 Aachen 
CIS #100010,1131 ^ 

Phone {49} {03 241-403114 
Fax {49) (0) 241-403117 




INTELLICENTUPSES FOR LANS 

The I-UPS, an intelligent UPS 
from Claude Lyons (Hoddesdon, 
U.K.), can support individual 
parts of a PC LAN or provide 
complete network protection. 
The device automatically per¬ 
forms daily diagnostic tests on 
its battery and. at the same time, 
simulates total power failure to 
check that its circuitry is in per¬ 
fect condilion. The micropro¬ 
cessor-controlled 1-UPS (£399 
to £470) incorporates design fea¬ 
tures such as automatic battery 
lest, auto-diagnostic system test, 
auto-boost system^ surge and 
noise protection, overload pro¬ 
tection. and auto-manual restart. 
The optional SafeWare Auto¬ 
matic Save and Shutdown pack¬ 
age (£90) will, in the event of a 
power failure, auiomaticiilly save 
data and close down the system 
in an orderly manner. 

Phone:+44 992 467161: 
fax: +44 992 444513. 

Circle 0.447 on Iniyutry Card. 

HIGH-VOLUME 
NETWORK PRINTER 

The P8305 printer supports con¬ 
tinuous throughput of up to 
I50.()0() pages per month and of¬ 
fers PostScript compatibility with 
35 scalable fonts. The printer 
from Facii (Rochester, U.K.) has 
a resolution of 300 dpi and mem¬ 
ory that can provide two full- 
page bit maps of up to 8*/? by 14 
inches, which is ideal for high- 
quality complex graphics. 

Facit^s P8305 (£10,995 to 
£16,995) prints full-page, full- 
resolution graphics and can 
merge text and graphics as well 
as provide image rotation. Em¬ 
ulations include PCL5 and 
LN03, with Video Interface and 
PostScript available as options. 
The printer comes with a pair of 
internal 3'/]-mch high-density 


floppy drives or, as a replace¬ 
ment for one, an optional 52-MB 
hard drive. The printer can han¬ 
dle labels, transparencies, and 
paper sizes such as executive, 
letter, legal B5, and A4, 

Phone: +44 634 868000; 
fax: +44 634 868401. 

Circle J.442 on Inquiry Cnird. 

800-DPi LASER PRINTER 

An A3-/A4-format. R(X)-dpi laser 
printer is available from Contin¬ 
uum Specialist 
Technologies 
f C h a i g r o V e , 

U.K.). The Data¬ 
products LZR 
1580 series sup¬ 
ports the Adobe 
PostScript Level 2 PDL, is com¬ 
patible with the PC and Mac en¬ 
vironments, and can receive and 
process data from both simulta- 
neou.sly. A SCSI port lets you at¬ 
tach a hard drive, Tlie LZR 1580 
range (£3895 to £4325) incor- 
ponjtes 35 resident scalable type¬ 
faces and prints 15 ppm in A4 
mode and 8 ppm in A3 mode. At 
the upper end of the model range, 
the LZR 2080 prints 20 ppm in 
A4 mode and 10 ppm in A3 
mode. 

Virtual Printer Technology, 
which lets an LZR 1580 primer 
become an intelligent node in a 
network environment, is avail¬ 
able as an option. With VPT. the 
primer can simultaneously sup¬ 
port a number of networks, in¬ 
cluding DEC, Novell. Unix, and 
EthcrTalk. Standard internal 
memorj' is 8 MB, and additional 
plug-in boards can increase it to 
a maximum of 32 MB. 

You can specify up to three 
250-sheet input trays to auto¬ 
matically feed A3 and A4 paper. 
Additional cassettes are avail¬ 
able to process A5, B4, B5, and 
a range of alternative folio sizes. 
An optional multimedia sheet 
feeder can handle paper and light 
card Slock. 

Phone:+44 865 891666; 
fax: +44 865 891118. 

Circle 1445 on Inquiry Card. 
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If you want to make an Impression that lasts, a Minolta 

LASER PRINTER 

OFFERS the easier WAY TO IMPRESSIVE PRINTING RESULTS. 


LjcKIIy there are some less poinfui 
ways to leove a lasting Impression. 
Simply have a close lock at the 
Mlnalfo range of loser printers, 
they're built to set new sfonbards 
with the comblnotion of two unique 
Minolta technologies. First there is 
the original Fine-ART (Advanced Re¬ 
solution Technoiogy) that produces 


smoother curves and eliminates the 
'Jcggies'. Second there is Minolta's 
Fine Micro-Toning System to guar* 
antee crisp, clear print from first to 



lost. And thanks to the remarkable 
RISC Controller, our laser printers 
process data, even the mostcompti* 
CO ted graphics, foster than any other 
printers in their class. No wonder 
Mi no I to doltms to put you first. 


UIHOLTA’a 


SPIOOO LAatBPSlNTER 


PHOOJd^SHa MEASURABLE 

OZONES M1£$[0N. 



Fax > Copier - Laser Printer. Minolta. First to put you first. 


FoiT quick Infcrmurlon, please contact: Minolta Austria: 0732/600611/20, Minolta Bclglurn (fax): 02/7251649. Word Processing Centre. Cyprus 07/2312625. 
Minolta Spot s. r. o. Czechia: 05/413218 01/42, Mlnaltn Denmark: 80 20 5511, Minolla France: 1/30 86 60 64, Ulnalta Oarman^: 05 11/ 74 04 77, Alpha Copv 
erwpfl 301/96 as 941. Minolia Holy: 02/157832029, KN, Neiharlar^qt 020/6584141, MIppHo Ptjrtuoal: 01/7930016, OIMAC. Spoln 01/7337761, Minolta 
Swo^n: 08/6 27 7600, Minolta UK: 09 06 / 210 200. 

Etirapean Headquarters ; Minalto CmbH' Business Equipmeni Operafijons - Sochsenring 26'0-30855 Langenhagen' Tel. (0511) 74 04 401 

Circle 523 on Inquiry Card. 
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Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKamei is a professional, high-partOfTTiance real-time multeking kemsL It runs under 
MS'DOS Of in ROM and supports Microsoft C, Borland Gf+, Tinbo Ps^l, and Stony Brook 
Pascal^. ffTKemet Is a library you can link to your applksalkin. It lets you run sevofal 
funOlions/|)rocsdures as parallel lasks. RTKomel offers the advanced fsalutes: 


• pre-ampltve, evenykiterrupl-driven 
scheduling 

■ number of tasks only limited by RAM 

■ task-switch time of 6 p secs (i-MHz 486) 

■ speed independent d the number of tasks 

• up lo 64 priodties (changeable at rurr-ffme) 

t time-slicing can tae activated 

• timer Interrupt rale el 0,1 lo 55 nus . 

» high-resolutksn interval limer (1 p^sec) 

• activats or suspend tasks owtot- ^ ^ 

intemipt baindlers 

• programmablB interrupt phoiliieB 

• supports math ooproceesor and emulaear 

• inter-taak commurilcaiions u^hg.sejua- 
phonee, mailboxes, and mee^^passang 

• keyboard, hand disk, floppy disk idle limes 
usable by other tasks 




inlendpl haruffers fat keytnard and COM 
ports included with source code 
supfwrts up to 36 COM ports 
(DigiBoard and Hostess boards) 

Hull support of MSI555C UART chip 
fa^, irier-network mmmunicalion using 
Novefl's IPX services 
runs under MS-DOS 3.0 to 6.0, DR-OOS^ 
LAMs. or without operating system 
call DOS without re-entrance problems 
resident muHi-tasking appJicaiions (TSRs} 
runs Windows or DOS Extenders as a task 
supports CodeView end Turbo Debugger 
ROMable 

full source code available 

no run-time royaJtiee 

free technical support by phone or fax 


HTKemel'C iMSCe.Off mo, eC+4 i .QiZQ/3,x) _DM 795 (Source Code: add DM 695) 

RTKernel4>asc3l (TP/BP 5,x/6.tV7.0, SSP e.x).. DM 695 (Source Code: add DM 595) 

For iilemational orders, add DM 50 lor shipping and handling. 

MasterCard, Visa, check,. hank transfer, COO accepted. 


On Time 

M A R K ETI N O 



Professional Programmlrig Tools 


On Time Morketing - KarcrfFnenstrosse 32 ► 20357 Hamburg ■ GERMANY 
Phone +49 - 40 - 43 74 72 - Fax +49 - 40 - 43 51 95 ^ CompuServe 100140,633 


ADD A NEW DIMENSION 
TO YOUR PROFITS WITH THE 
FIRST AFFORDABLE 



Discover what Pegasus, a leader in uttrasonic 
pointing devices, con do for your products 


and business. 

Our new high performance OWL features a 
built-in microprocessor and minimal 
hardware. You move it in space to position 
the cursor on the screen. Best of all is its 
extroordinarily affordable price. 

We're looking for an OEM or distributor who 
can maximize this product's potential, 


See us at CEBIT and be convinced; 
® Hall 4 EG, Stand G40, 


Pegasus Technologies Ltd, 

Beit Panorama |B 1 
64 Ben Zvi Road 
Tel Aviv 61120 Israel HU 
Tel: 972-3-5162422, Fax: 972-3-5162423 




SCXI MODULE FOR a. 

DATA ACQUISITION 

A multifunction data acquisition 
iind conlrol module, the SCXJ- 
1200 from National Infitrunients 
(Newbury, U.K.) moves the data 
acquisition hardware out of the 
PC and into the SCXI signal- 
conditioning chassis. You can 
combine the SCXM200 module 
with an SCXI chassis and up to 
11 signal-conditioning I/O mod¬ 
ules to create a portable, flex¬ 
ible data acquisition and control 
system. 

The SCXl-12tH) has a 12-bit 
ADC that can digitize signals 
froiii other SCXI signal-condi¬ 
tioning modules or from eight 
singlc-cndecl or four differential 
inputs, li features a 512-sample 
FIFO ADC buffer, two 12-bit 
DACs with voltage outputs, and 
up to 24 lines of TTL-compatible 
digital I/O. 

The package includes NT 
DAQ, the company's library of 
DAQ functions for DOS. Win¬ 
dows. and Windows NT appli¬ 
cations. The SCXI- 12(KJ (£1215) 
is compatible with LabView, 
L^bWindow.s For DOS. and L^b- 
Windows/CVl. 

National Instruments also of¬ 
fers the SCXI-1122 (£1758). a 
16-channel isolated signal-con¬ 
ditioning module for a range of 
transducers and signal types; the 
SCXI-1124 (£1893), a six-chan¬ 
nel isolated DAC module; and 
the SCXM303 (£279), a high- 
accuracy isothermal terminal 
block. 

Phone: ^44 635523545: 
fax: -^44 635523154. 

Circle X44a on Inquiry Card. 


NETWORK HUB 
FOR MULTIMEDIA 

Designed to allow 
networks to handle 
data-intensivc multi- 
media applications, 
LANswitch provides 
a minimum data 
transfer rate of be¬ 
tween 1.25 and 10 
Mbps to each work¬ 
station. without af¬ 
fecting the physical 
structure of the underlying LAN. 
This lets each workstation run 
data-intensive applications with 
no performance degradation, ac¬ 
cord! ng to Lannet (Oxford, 
LUK.). With LANswitch. man¬ 
agers can create virtual LANs or 
WANs for users on ihe same or 
separate hub.s, and users on the 
same virtual LANs are ensured 
of the security of their data. 

LANswitch (£2109 to £6337) 
consists of one or more Lannet 
fauh-tolcrant LET-36 or LET- 
10 hubs with u range of I OBase- 
TV dynamic .switching Ethernet 
modules. These four-, five-, and 
eight-port lOBase-TV modules 
provide options for scalable data 
transfer rates, delivering a guar¬ 
anteed 1.25-, 2.6-. or a full 10- 
Mbps private "‘virtual Ethemef' 
to each connected workstation. 

The lOBase-TV modules con¬ 
nect to Ihc LET-36 or LET-10's 
very high ,spced 1.28-Gbps cell- 
switched backplane, allowing 
LANswitch to provide up to 128 
s i m u I taneo us 10- M bps dedicated 
lOBase-T Etiiemet sessions. The 
backplane is able to accept 
switched FDDl and switched 
I OBase-T, so that, for jn,stance. 
10 full-bandwidth Ethernets 
could talk to one full-band width 
ltX)Base-T. 

LANswitch lets LAN man¬ 
agers create virtual LANs and 
WANs between users on the 
same or separate hubs. Up to 256 
virtual Ethernets can be created, 
assuring the security of separate 
LAN domains. 

Phone: ^44 865 784666; 
fax: +44 865 784669. 

Circlfl 1.439 on EnquTry Card. 
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Get Serious OS/2 Development Povrer 

With VisPro/REXX" 


^ VisPro/REXX is a powerful 
OS/2 tool that is amazingly 
easy to use. 

V isPro/REXX i,s an easy-touse visual programmiag 
eiivironint^nl lhal gives you tilt; power In create your 
own OS/2 2,x GUI applications. Fast. 

Whether you want to build a time-saving iitilily 
, program or a client/ser\er application. Visl^ro/REXX is the 
2 right tool for the job. VisFro/liFXX is packed whih 

features tliat allow' you to begin buikling powerful OS/2 
GUI applications almost instantly. 

i VtsPro/REXX Bronze: 

* Easiest-to-use visual progriimniing environment 

* Only tool w ith Workplace Sliell-enabled drag and 
drfjp prugramniing 

* More CUA 91 objects than .similar programs 

• Open environment with SOM Toolkit for building 
your own objects 

A • Animated graphical debugger for easier debugging 
H • OS/2-style help and ijifurmatlon line tips 

H * Access to Database .Manager. Db2/2 and Q+F 

H Database Library' 

H • Support for multi-tlireaded applications 

Wl VisPro/R£XX Gold includes all of the powerful 
fA features of Bronze PLUS: 

^ • Visual database designer for creating DB2. 2 

" applications or reverse-cngineeiing"l)b2 2 databases 

• rhe mt^sl CUA ‘91 objects of any tool in its class 
• 3-1^ business graphics for displaying application data 
* MMPM, 2 video window' for full-motion multimedia 

• Ability to add Workplace Sliell drag and drop and 
poi>-u[) men LIS to your programs 

* LAN version available for even more savings 






Drag and Drop to Build Your Program 


Call us today 
with your order 
and receive a 
free R£XX booklet! 


$99 Bronze Edition $299 Gold Edition 


Sy&tem f?equlfements; 

OS/ Z Z.x, SMh metiu.iT)' 

1.5 Mb liiirtt disk spatie, 


Hock Ware IncorporotBd 

P.O, Bax 33Ci, Qrv, NC Z7SlZ-(6:^> (IM) 
phoiit.- (919) m-ime faxi ( 919) 


hfudi'Sf'ULTC Mil VisP(Tii.'[(liKX nir srjJi/nBrkH of Hra kTS'aiv Ieh cirpcinkxl. 

All iitTief twqxtfiy, [WixliitT ami bcttid names are trndemMHii antl'tif t[w;kMarii,s uriiieir rwfxfln 

CT.s atiij me tnefrtKUlcd tm relereute uilly. ®) 1 kiL’kWaic JflCUqx^ltLiJ, All 


Putting You in Control 

Circle 540 on Inquiry Card (RESELLERS: 541), 
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I.OW PRIOES 

MiCRGSOFU BORLAND .. 

PRODUCTS 


.: ^ 1 News & Views - j 


Wts month we feature two e>?CEting new 
leading edge producls ^ one for DOS, 
one tor Windows. 

SLIfnlKEFt 3,0 looks like the mosl excitiJig 
advance for DOS programmers since the: 
rrrsi DOS Ejilenders appeared. As well 
as Supporting real-mode overlaid 
programs, this new version incEudes a I 
DPM I'Domptlant royal cy-free 2S6 DOS 
Extender with 64 MS virtual memory 
{CLirr^tty supports Microsoft & Borland 
CjC+h-h more to foilow)* The realfy novel 
featur-e is the ability to create duaf rrxsde 
programs These will run in proteciod 
mode if they can, oUierwise they will run 
as a real mode dynamically overlalO 
program. Neat It is also one of the 
fastest linkers around and can generate ; 
Windows executables {no DLL's yel). 

Whal are you waiting tor - call us now to . 
order a copy (only E230), 

Everyone should know about OLE 2 
by now - those who saw DevCast will 
have seen, the power of Visual Basic for 
AppJrcalIcns (VBA), They have also 
made clear [in the DevCast Q&A) that 
they have no plans to lEoehSe VBA lo 3rd 
parties - such as you. Don't worry. 
ProMacro from Netlogic is a Visual Basic 
3 superset rnacro facility which can be 
seamlessly integrated into virtually any 
Windows application. IE supports OLE 2, 
uses threaded p-code technology which 
allows multi-tasking, and can be 
extended wiih r>ew keywords and 
pnmltlves. Clearly, ProMacro is a unique 
product ajid is not cheap, but if talk of 
thousands for the modules or tens of 
thousands for a complete royaltyTree krt 
does not frighten you. give us a call for 
more details. 


(0364)6S4I00 

FAX^ (G3e4) BS4213S 


PROGRAR^ING 
f o o I 5r 


Ada 

BaE^ic 

CDituins 

Custorn Conlrols 

Debuggers 

Edifen 

Gr^Kics 

UnkersfLocateri 

MDdMla-2 

Pascal 

Bmalllalk 

Version Control 

Windows 


Assemblers ' 
C/C++ I 
Cross Dev ' 
Database ^ 
Dos Extenders I 
Fortran I 
Gift 
Lisp 

Miilti-taskiitg 

Prolog 

SQL 

Visual Programming 
Xbase 


life afeoA many items fo^ w/ircfi tbere fs 
no space in these advertisements. 


mc& C++ FOR trijviko IV5 M 

C Comms ToolkiE/Windows E270 

COMM-ORV £145 

GrysialComm for Windows £130 

G reenleaf Comm++ £ 180 

Greenteaf CommLib Pro E355 


Btrieve for Windows 
CB/13AM MU for Win 
CodeBase 5.0 
CodeBase++' 5.0 
Integra VDS 

Paradox Engine & DFX 3,0 
POET SDK 2.0 
□+E Database Library 
Raima Database Manager 
Raima Obiect Manager 
Watoom SQL for Windows 


£365 

£150 

£220 

£220 

£399 

£125 

£360 

£295 

£390 

£305 

£260 


Blinker 3.0 £230 

Phai Lap 2e61DOS-Ext SDK £330 

Phar Lap TNT DOS-Ext SDK £340 


I MODLLA'2 COMPILERS 


S MIcrosolt Access 1,1 C2G5 

AlicrosoH Delta £230 

^ Micrcscit Fortrait 5,1 £130 

I Micrcsott Fortran Power Station £230 

I Microsoft FoxPro 2^ DOS £290 

I Microsoft FoxPro 2.5 Win £290 

Microsoft Macro Assembler 6.11 £110 
I MS Multimedia Viewer Pub KJl C230 

I MS Visual eastc for DOS Std £96 

MS Visual Dasic for DOS Prof £230 
I MS Visual Basic for Win Std £96 

' MS Visual Basic for Win Prof £230 

I MlcroscII Visual C++Std £96 

I Microsoft Visual C++ 1,6 £299 

I Microsoft Visual C++32-blt £300 

I Microsoft Windows 3.1 £72 

I MS Windows SDK 3.1 £172 

I BorlarHl C++4,0 £296 

I BoriaiHl Pascal with Objects 7,0 £260 

I dBase IV 2.0 £416 

I dBase Compiter £250 

I Paradox Engine & DFX 3,0 £125 

I Turbo e++ 3.0 £59 

I Turbo C++ Vistial Ed. for Win £94 

I Turtifi Pascal 7.0 £94 

I Turbo Pascal for Wirwlows 1.5 £99 

I Paradox for DCS 4,5 £405 


ilQ noi inirlDde VAT or dRi^r tiiEX 
Nt dD includB teluerv le mslnl&it^ Uk... 
dteid; {iKce? at linr« til ftnier 3s aas 
prepared weeks before publicatiaD. 
This page !l$l5 sams nl out products - 
£3fl M IflTI u]nipl£t& priEP lisi. 
OBOER Bif PHOm WITH YOUBOftlOIT CAM 


Comms 

Asynch Prof for C/G++ £ 130 

C Asynch Manager El 45 

C Comms Toolkit £215 

COMM-DRV £145 

Essential Comms £215 

G reen leaf CommUb 4.0 £225 

SilverComm ‘'C Asynch 4.0 £135 

Database 

Btree Rler for C Network £170 

Btrieve £365 

C-lndex+ 4 0 £250 

C'bee Plu^ 6.0C £565 

CodeBase 5.0 £220 

CodeBase++ 5.0 £220 

D-ISAM £325 

d-tree £490 

DaieBoss 3.5 (Special Offer) £79 

Greenfeaf Database Li brary £ 180 

Paradox Engine & DFX 3.0 £125 

POET SDK 2.0 £360 

r-tree £295 

Raima Database Manager £360 

Raima Object Manager £360 

SoflFocus Btree/ISAM £75 

Topaz for C 4.0 £215 

Watcom SQL Developer's £260 

Graphics & QUt 

AccuSoft Image Formal Lib £370 

dGE 5.0 £205 

Essential Graphics Chart £130 

Essential Graphics Kernel £135 

Essential Graphics GUI £99 

Fastg raph 3.0 (Ted Gmber]i £190 

Graphic 6.1 £305 

graphicS-MENU S Data Entry £1S5 

GX Graphics 20 £156 

HALO Professional 2,0 £245 

MetaWl NOOW-DOS 4.3 £150 

MetaWl ND0W-D03/286 4.3 £210 

MetaWINDOW-DOSl/386 4 3 £270 

object-Artenu Pro-Pak 2.0 £5 ID 

PCXTodkitS.O £135 

PGXLafchDOS/286/386 El 55 

Real-Time Graphics & UiT £225 

T-Windows £240 

TEGL Windows Tootkil 3.0 E1 BO 

zApp for DOS Graphics 2.0 £330 

Zinc 3.5 for DOS £354 

Aintli ft Bciuntific 
CyMath Toolchest ft Grafix £45 

Huge Virtual Array ft NAT £215 

Unpack, h++ w/Sourco £4.29 

Malh.h-H- w/Source £257 

MIRACL £39 

Science ft Eng Toots S.O £115 


Mumory lAanagers 


Heap Expander 3,0 

£130 

MegaHeap 

£115 

MoreHeap 3,0 

£135 

PowerSTOR 

£99 

VMData 

£370 


printer 

Baby Driver Kerrtal 3.0 £260 

BGl Printer Driver Toolkit £105 

GX Primer £240 

SLATE £260 

TesSeRaci Printer Control Sys £46 


Screen 

C-Scape 4,0 
C/WindQWS Toolchest 
Greenleaf Datawlndows 3,0 
MEWEL ‘Window System 4.0 
Object Pfotession^ Foi C++ 
Panel Plus 11 
TCXL-DOS 6.1 
Turbo Vision Dav Toolkit 2.0 
Vermont Views Plus 4.Q 
zApp for DOS Text 


£360 

£45 

£225 

£380 

£165 

£260 

£79 

£105 

£595 

£330 


General & Systems Libraries 


C Tools Plus/e.O £115 

CAD/CAM Dev Kit/2D Personat £375 

Hold Everything £130 

Interwork £205 

MTASK £215 

MulthC w/Soufce £39 

Residents: £160 

SpontaneousAssembiy for C++ £95 

TesSeRact Compression Sys £45 

TesSeRact TSR Dav Sys 2,0 £79 

TG Professional (CAD/CAM) £395 

Tools.h++ w/Source £257 

TSRs and More £115 


Tools 

C-DOC 5 0 
C-Vision for C 3.1 
Clear+ for C 
CodeCheck PersoriaJ 
MKS LEX ft YACC 
PC-Linl for C 
PC-Linl tor CVC++ 
PCYACC Personal 
SourcePrinl+ Deluxe 5.0 


£185 

£95 

E136 

£250 

£240 

£89 

£139 

£250 

£190 


W5t/Al. BASIC FOR iVWOOWA 


Visual Basic 3,0 for Win Std 
Visual Basic 3.0 for Win Prof 


£96 

£230 


VBAssisl 3,0 
VBToolsWVin 3.0 


C++ Designer 

nos EXTENDERS 


£195 


NEW BUNKER 3.0 now inchid^s a myaJify- 
tree 286 extender tor Boriand C++ 3.1 and 
Microsoft C from 5, 11o Visual C++ 7.0. 
Supporis 64 MB virtual memory. Also duai 
reai/proiected mode programs. 
ONLY £230. 


S Logiiech Modula-2 4.0 
I Stony Brook GuickMod 
i Stony Brook Prof 
j Topspeed Mod-2 Prof 


£290 

£105 

£285 

£180 


Essential Graphics Chart 
GraphiCyWin 
Graphics Server SDK 
Windows Charting Tools 


£300 

£370 

£205 

£300 


AccuSoft Imago Format Lib/Win 

Ad Oculos 1,0 

Borland Visual Control Pack 

Control Palette 2,0 

Data Entry Workshop 

DaiaTabie 

Diamond Toolkit 

1C image Control 1,1 

Magic Fields 

MS Visual Control Pack 

PCX Tooikii for Windows 

PrQtoGen+ 

SafeWin 3.0 
TX Text-Control 3 0 
Win/SyS Library 
WindowsMaker Pro 5.0 
zApp for Windows 2 0 
zApp tor Windows NT 2.0 
Zinc 3.5 tor Winctows 


£370 

£325 

£59 

E11D 

£130 

£195 

£310 

£325 

£300 

£69 

£155 

£295 

£190 

£1160 

£105 

£875 

£330 

£330 

£354 


VISUAL BASIC FOR DOS 


r Compilers ft Iriterpreters 
BBC BASIC-86 Plus 
i CA-Realizer 2.0 [Win) 

I GFA-BASIC lor DOS 
I GFA-BASIC for Windows 
I GFA-SASIC for Win Compiler 
I PowerSASIC 3 DC 
I TrueBASlC3.0 


£75 

£190 

£35 

£170 

£42 

£110 

£75 


Comms Ub/Win 
Network Library/Win 
PDQ Comm tor Windows 


AgilityA/0 

Btrieve for Windows 
COdeSasic 
Q+E Database/VB 
Q+E Muftifink.VB 
Q+E ODBC Pack 
Raima Data Manager 
VB/lSAM MU 
VBtrv Control Pack 
Visual Conliols for Btrieve 
Vlsual/db Network 3,0 


3-D Gizrrxjs 2.1 
ChartBuflder for VB 
Control Palette 2.0 
Custom Control Factory 
Data Widgets 
MS Visual Control Pack 
QuickPak Pro far Win 3.0 
Spread/VBX 
SpyWorks-VB 
VB/Magic Controls 


£115 

£80 

£99 


£180 

£365 

£120 

£99 

£295 

£140 

£450 

£150 

£140 

£130 

£235 


£80 

£75 

£110 

£49 

£99 

£69 

£145 

£220 

£120 

£120 


Borland G++ 4.0 
Borland C++ lor OS/2 
High C/C++ 3B6 3.1 
MS Visual C++ 32-bit Edition 
NDP C/C++4.2 (386) 
Symaniec C++ 6 0 Prof 
Watcom C32 for DOS 9.5 
Watcom C/C++32 9.5 


£290 


£96 


£299 


£52 


£87 


£86 


£180 


£225 


£59 


£84 


E32S 


£285 


£250 


£565 


£300 


£445 


£335 


£135 


£375 


AccuSoft Image Ub/VBX 
3D Graphic Tools 
Compression Plus for VBWrn 
FXTools/VB 
GUI Assist 
ImageKnifeAfBX t.3 
ImageMan/VB 
imageStream-VB 
Microhelp Muscla/Win 
PCX ToolkiL tor Windows 
QuickPak Scientilic for Win 
Spellcheck 
TrueGrld 

VB Compress Pro 3.0 
Visual Inslrument Panel Controls 


£370 

£130 

£200 

£105 

£350 

£165 

£195 

£225 

£160 

£155 

£105 

£49 

£80 

£95 

£150 


C & C++ COMPILERS \ 


MS Visual Basic fer DGG Std 
MS Visual Basic ior DOS Prof 


Comms Ltb/DOS 
Network Llbra/y/DOS 
PDQ Comm 


Btrieve 5,1 
CodeBasjc 5.0 
db/Lib Prof 3.0 
E-Tree Plus 
VB/ISAM MU 


ElUech's GUI TodWt 
Fasigraph 

Graphics QuickScreen 
Graphics Workshop 
GraphPak Pro 
GX Graphics 2,0 


Compression Plus 
Compression Workshop 
Microheip Muscle/DOS 
POO 

Printer Pius 
PfoSas 5.5 
QuickPak Prof 4.1 
QuickPak Scientific 3.0 
QuickScreen 4,0 
Sctenca ft Eng Tools 8.0 
TSRific 


£96 

£230 


E115 

£80 

£65 


£365 

£120 

£195 

£165 

£150 


£125 

£190 

£105 

Et05 

£99 

£155 


£130 

£110 

£155 

£110 

£185 

£165 

£145 

£105 

£105 

£30 

£80 


Aztec Embedded C86 
Micnosofl Visual C++ Std 
Microsoft Visual C++ 1.5 
MS QuickC 2 5 
MS QutckC ft OuickAsm 
Symantec C++ 6,0 Std 
Topspeed C Prof 
TopSpeed C/C++ Prof 
Turbo C++ 3.0 
Turbo C++ Visual Ed. for Wn 
Watcom C/C++16 9 5 


ombres 


Circle 518 on Inquiry Card. 

















































Add Graphics to LabView 



You can create custom front-panel displays iir LabView with the 
Picture Control Toolkit from National Instruments. The product 
(£283) lets LabView users build specialized bar graphs, polar 
plots, and Smith charts, and display and animate custom ob¬ 
jects, such as robot arms, test equipment, and units being 
tested. 

The picture control in the toolkit displays picture images 
described by graphics instructions stored as a compact se¬ 
ries of drawing commands. The Picture VI Library imrdements 
a number of drawii^ functions that take an existing i^ure and 
add new drawing instructions to create more elaborate pic¬ 
tures. 

Contact: National Instruments, Newbury, U.K., -^44 635 
523543: fax: +44 635 523154. 

CIreJe ±400 ctn Inquiry Card. 


INSTANT INVESTOR CD-ROM 

The Penta Group (Vienna, Aus¬ 
tria) offers a CD-ROM for in¬ 
vestors that includes DOS and 
Window,s shareware program.s; 
economic data; historic slock, 
currency, index, and futures data; 
book excerpts; audio segments; 
utilities; and demonstrations, Tlie 
shareware programs include 
business applications, calcula¬ 
tors, charting software, financial 
applications, portfolio manage¬ 
ment, mortgage and loan, tech¬ 
nical analysis, option analysis, 
data utilities, legal forms, and 
spreadsheets. Instant Investor 
(US$99) also includes historic 
stock and futures prices (ASCII 
and/or Compuirac format) from 
New York, Chicago, Philadel¬ 
phia, London, Frankfurt, Tokyo, 
and Vienna, and years of statis¬ 
tics from the U.S. and other 
countries. Special features in¬ 
clude an audio segment by Van 
K. Thaqr Associates, a book ex¬ 
cerpt by Tom Basso, the Traders 
Press catalog, and the CSI data 
downloader. 

Phone and fax: +43 I 3300979. 

Circle ±403 on Inquiry Card. 

VOICE-TRANSCRIPnON 

SOFTWARE 

Version 2 of a voice-transcrip¬ 
tion package provides a 110,000- 
word vocabulary; the ability to 
create practically limitless words, 
phrases, and commands; and 
editing and correction facilities. 
Consisting of a resource card and 
softw'are that allows dictation di¬ 
rectly into your PC, the package 
from AS A-Voice Writer (Lon¬ 
don, U.K.) has an improved 
speech-recognition driver and a 
correction buffer expanded from 
six to 12 words, ASA-Voice- 
Wriier 2 (£3995) also includes 
a voice-file optimization utility, 
which improves dictation per¬ 
formance by reading work pre¬ 
viously written and adjusting its 
vocabulary to your usage. 
Phone: +44 71 235 1288; 
fax: +44 7/ 2352683. 

Circle ±464 eri Inquiry Card. 


LOCALIZED SOIARIS 80X86 

SunSoft (High Wycombe. U.K.) 
offers localized versions of its 
Solaris 2.1 operating environ¬ 
ment for the 80x86 platform. The 
first languages are French, Ger¬ 
man, Italian, and Swedish, So¬ 
laris for 80x86 (desktop version, 
USS895; workgroup-server ver¬ 
sion, US$2195) features sym¬ 
metric multiprocessing and mui- 
tithreading, networking, network 
profiling, JumpStart, system ad¬ 
ministration, ToolTalk, graph¬ 
ics, and DeskSet, 

The Solaris ONC4- technology 
allows users to access, share, and 
control infonnation across work¬ 
groups, departments, and the 


enteqjrise, and it seamlessly con¬ 
nects legacy systems with work¬ 
stations and PCs. Network pro¬ 
filing allows you to remotely 
customize machines. JumpStart 
lets system administrators install 
and configure systems across the 
network simultaneously. With 
ToolTalk, users can broadcast 
and receive data across networks 
between off-the-shelf applica¬ 
tions. A set of 15 productivity 
applications, DeskSet includes a 
workgroup calendar manager, 
mullimedia mail, a networked 
file manager, and an audio tool. 
Phone: +44 494 472900; 
fax: +44 4944723S3. 

Circle ±465 on Inquiry Card. 


FORMS FOR 
AMSTRAD’SPENPAD 

A package for Amstrad's Pen- 
Pad that generates electronic 
forms. Pen Friend lets you create 
multi page forms on a PC that 
you can transfer to a PenPad for 
use in collecting data. The pack¬ 
age from C-Star Software (Birk¬ 
enhead, U.K,) consisLs of PC De¬ 
signer software and a J28-KB 
SRAM run-time card containing 
the Form Filler (£199; addition¬ 
al run-time cards with Form 
Filler alone, from £149). 

In addition to providing stan¬ 
dard multiple-choice and tick 
boxes, each form can perform 
automatic calculations, date and 
time stamping, form numbering, 
graphics, and signature capture. 

Pen Friend lets you produce 
data in formats that you can up¬ 
load into applications like spread¬ 
sheets, or you can print them 
from your PC software. 

Phone: +44 51 666 1104; 
fax: +44 51 6475292. 

Circle ±466 on Inquiry Card. 

GENERATE COMPILED 
WINDOWS C PROGRAMS 

With C Bridge for Windows, you 
can generate compiled Windows 
C programs fast, without ever 
developing in C or having any 
knowledge of the Windows 
SDK, according to Expert Edge 
(Hampton, U.K.). A develop¬ 
ment environment with ready- 
to-go application librarie.s and a 
code generator, the package pro¬ 
duces the executable code by 
generating C source code and as¬ 
sociated files. 

Expert Edge’s C Bridge for 
Windows (£2950) includes a 
dialog-box editor for user-inter¬ 
face design and a menu editor 
for building menus. It also in¬ 
cludes a function library with 
over 250 predefined functions 
for database manipulation; string, 
time, and date handling; and fi¬ 
nancial and scientific functions. 
Phone: +44 81 941 7433; 
fax: +44 SI 941 7047. 

Circle ±032 on Inquiry Card. 


ffyou would like yoitr new produacon.'ftdered for pubiicaJion Jrt the mtematkfrto! .^lecfion 
of BYTE, senti presa rek^.^e.'i to BYTE, AttefUhn: Morfhci Htclci. One Phoenix hftH Lane, 
Peterborough. NH0345S, U.IA. (603)924-26.^8. fax {603f924 25S0. 
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PEER-TO-PEER BACKUP 
AND RECOVERY 

The latest product In Mountain's 
{Cambedey, line of back¬ 
up and recovery software for 
SCSI and parallel interface 
drives, FileSafe for Windows 
Peer to Peer (£249) provides 
peer-to-peer network users with 
unattended tape backup, data 
management, and disaster re¬ 
covery features. The program in¬ 
cludes facilities for tape rotation 
and file tracking and a strategy to 
quickly get systems and net¬ 
works back up and running af¬ 
ter a disaster. 

The system's backup and data 
management capabilities are en¬ 
hanced by Mountain Rescue, a 
disaster recovery utility that con¬ 
stantly monitors disk volumes 
and backup tapes* If a complete 
volume is lost, you simply insert 
the Mountain Rescue disk and 
instructions direct you to insert 
the tapes that will restore the disk 
volumes* With the Restore Any 
Day automated medium man¬ 
agement system, you can restore 
data to any point of time and pro¬ 
tect files for up to 365 days. 
Phone: +44 276 686454; 
fax: +44 276 686574 

Circle 1.468 on Inquiry Card, 


2-D AND 3-D HEAT TRANSFER 

Heai2 and Heat3 are programs 
for 2-D and 3-D transient and 
steady-state heat conduction for 
Windows and DOS. The pro¬ 



grams from the Department of 
Building Physics at Lund Uni¬ 
versity (Lund, Sweden) are de¬ 
signed for building physics ap¬ 
plications like calculation of the 
thermal transmittance (i*e., U- 
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European Word 
Processor FOR Windows 

Accent lets you sunuttaneously cre¬ 
ate WYSIWYG docyments In more 
than 20 languages. In additian to 
multilingual menus^ the Berlitz 
word-for-word translation toolf and 
over 20 keyboard sets. Accent 
{£299} provides network support, 
a mail-merge program, style 
sheets, encryption, muttiliiigual hy¬ 
phenation, compression, color sup- 
pork, import/export filters, and a 
multilingual spelling checker and 
thesaurus. 

With one mouse-click. Accent presents you with all menus, messages, dialog boxes, and on-line 
help in the language of your choice. The following keyboard l^uts are available: Belgian, Bu^rian, 
Byelonissiafi, Can^lan-Trencli, Croatian, Czech, Banish, Finnish, French, German, Greek, Hungarian, 
Icetandic, Italian, Latin-American Spanish, Norwegian, Polish, Portuguese, Rumanian, Russian, Ser- 
bian, Slovak, Sloveman, Spanish, Swedish, Swiss-French, Swiss-German, Turkish, U.K. English, Ukrain¬ 
ian, and U.S. English. 

The translation tool lets you translate common words to any of five major European languages. 
With the multilingua) spelling checker, thesaurus, and hyphenation program, you can express 
yourself in more than 15 languages. Accent lets you import and export files to and from packages 
like Microsoft Word, WordPerfect, WordStar, and Lotus Ami Pro. You can also cut and paste in¬ 
formation from spreadsheet programs like Microsoft Excel and Lotus 1-2-3. 

Contact: HehreWare, London. U.K.. +44 81 802 6J4J: fax: +44 81 802 1130. 

ClfcEe X46X <iri Inquiry Card* 


Multi-lingual wor d pr ocessing made easy 

Accent breaks Ibe laog^iage QQQQ}' The first truly universBl word 
processor for Windows. Accent enables yon to function easily and 


value) and analysis of thermal 
bridges. Heat2 and Heat3 (US 
$375 each) can handle several 
internal modifications, such as 
heat sources and internal regions 
with a fluid. On a 486 PC. the 
packages can solve a reasonably 
complicated steady-stale prob¬ 
lem with 15.0(X) canipntational 
nodes in less than 5 minutes or 
250,000 nodes within an hour. 
Phone: +4646J07000: 
fax: +46 46 104535. 

Circle X467 on Inquiry Card, 

ELECTRONIC SECRETARY 

NetComm (North Ryde. Aus¬ 
tralia) says that The Electronic 
Secretary will revolutionize in¬ 
tegrated communications. It tums 
your PC into an automatic elec¬ 
tronic messaging system incor- 
pt>raiing the facilities of a voice- 
mail system, a FaxBack system, 
a paging service, an answering 
service, and a personal message¬ 
processing system. The Elec¬ 
tronic Secretary is a collabora¬ 


tion of hardware and software* 

The product works in con¬ 
junction with the voice-capable 
SmartModem VB (AUDS 1499), 
SmartModem V6 (ALID$ 899), 
AutoModem VS (AUD$ 999), 
and AutoModem V6 (AUDS 
599)* In addition to voice capa¬ 
bilities, these modems incorpo¬ 
rate MNP level 10 to enhance 
transmissions over noisy or cel¬ 
lular lines and high-speed fax 
transmissions of up to 14,4 
Kbps. 

The Cooee Communications 
Manager software consists of 
ustor-ready scripted modules that 
tel you automate common tele¬ 
phony and message-processing 
tasks. The modules include an 
answering machine, remote mes¬ 
sage retrieval, automatic mes¬ 
sage forwarding, FaxBack, and 
receptionist. Once you've in¬ 
stalled and configured The Elec¬ 
tronic Secretary, you simply con¬ 
figure your office computer to 
receive voice, data, and fax mes¬ 
sages* You can call it to listen to 


your voice messages, forward 
your fax messages to the nearest 
fax machine, and download the 
data flies to the nearest modem 
and computer. 

Phone: +612 888 5533: 
fax: +612 8872839. 

Circle a*469 on Inquiry Card. 

PKZIP FOR WINDOWS 

The Windows version of the 
popular DOS compression util¬ 
ity PKZip, WinZip 5*0 is avail¬ 
able from Targetfour (Woking¬ 
ham, U.K.). WinZip 5*0 (£29) 
offers data compression for the 
Windows environment. It has ad¬ 
ditional Windows features, in¬ 
cluding a built-in viewer, which 
lets you view text files from the 
archives; a virus scanner that 
works with most major virus 
scanners; and the ability to click 
on a Word for Windows .DOC 
file to open Word for Windows. 
Phone: +44 734 772877; 
fax: +44 734 773323. 

Circle J.47JL on Inquiry Card. 
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riSUAlig THE PERfECT 



Just imagine a worid 
without siow compilers or 
slow, fat code. Symantec 
C++ Professional 6.1 
gives you everything you 
could want in a perfect 
environment. 

TTie perfect compiler. 

We've made Symantec 
C++ Professional faster 
and more efficient. 

And, our one-pass 
compiler isn’t just faster 
— it produces faster 
applications. Thanks to 
powerful global and local optimisations. 
And some unique C++ optimisations you 
won't find anywhere else. 

The perfect environment. 

Symantec C++ is the first 
development system to fully integrate 
editing, compiling, debugging and 
version control in a completely new and 
graphical Integrated Development and 
Debugging Environment (IDDE). This 
breakthrough new IDDE is packed with 
graphical tools, a great new resource 
editor and extensive drag-and- 
drop capabilities. 

The perfect visual tools. 

And the best linker. 

Using technology developed 
exclusively for Symantec by Blue 
Sky Software, Symantec C++ 


Symantec ^7++ is aeaUable in bo^ 
Frofessional and Standard versions. 
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gives you the world’s most sophisticated 
visual development tools. Without 
writing a line of code, you can visually 
create toolbars, 3-D graphic buttons, 
dialog boxes, MDI windows and more. 
Just double click on any object to add 
code immediately. 

In addition, we’ve added OPTLINK, 
absolutely the fastest linker you can buy. 

Win32s from Ike leader 
in 32-bit compilers. 

Win32s is free in every box. Create 
true 32-bit applications 
that run unchanged under 
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C++ 


PROFESSIONAL 
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both Windows 3.1 and 
Windows NT. So you can 
develop and debug apps 
on your existing Windows 
system, 

It’s easy to switch. 

We’ve provided a 
complete set of utilities 
that automaticaliy 
translate Microsoft and 
Borland command line 
options to Symantec C++. 
We’ve also included the 
full Microsoft Foundation 
Classes 2.0 and support 
for Microsoft Visual Basic controls. 

Order today. 

Symantec C++ Professional is 
available worldwide at a great price. 
And if you’re a Microsoft or Borland 
user, we have a special upgrade 
offeringjustforyou. 

See your dealer today to pick up 
your copy of Symantec C++. For more 
information in Europe, call 31-71-353111. 
In Australia, call 61-2-879-6577. In 
Canada, call 1-800-667-8661. Everywhere 
else, call 408-252-3570. 


SYMANTEC, 


C++ IS a.reffijitsml trademark cfSifmantec Corpomtkfti.. 
AU other pfodticts are trademarks or registered trademarks q/" their 
re^ective holders. €il9&4 Synmnlec Corporation. AU refits meraed. 
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Conversion Solutions for 

C and C-H- Programmers 

■ FOR-C® 

Converts standard FORTRAM and many VAX, PRIME 
and IBM-VS extensions Into ANSI C! Features C“Style 
preprocessing for easy mapping of FORTRAN library 
calls, C prototyping tor enhanced function call trans¬ 
lations, extensive static analysis and error cliecking 
plus compiler-iike performance. Translated code is 
extremely readabie and mamlamable\ 

m FOR^-i-+® 

The only FORTRAN to C++ translator available! Trans¬ 
lations support C++ string and complex data classes 
for good code readability. Generates C++ function 
prototypes, checks function calls for consistent usage, 
optimizes code for easy maintenance, and uses over¬ 
loaded functions for readabllfty. C++ is an excellent 
translation match for FORTRAN—and delivers 
more programming power! 

■ Calt today for more information 
and speciai product discountsf 

COBALT BLUE 


COBALT BLUE. INC. 

ni-D RDSV^LL ROAn. SUITE O-^DD 

HOSWELL, EA 3CDa7B. USA 

TEL cooAi s-ia^ine. fax sao-h be 




SA-9600 Stand-Alone Radio Modem 

□ Async/Sync RS-232 interface 

□ 2400, 4800, 7200, 9600 BPS j" up to 38.400 BPS async 1 

□ Encryption capable I w/data compression option 1 

□ Up to 15-mile range, 

hundreds of miles w ith repeaters/amplifters 

□ Full or Half Duplex 

Q Voice and DC POWER options 

Wireless Data Communications 

for Micros, Minis and Mainframes 

o Transparent radio link— 400-500MHz Band 

no software modifications (FCC CERTIFTED 

O Modem-only option 450-470MHz) 

works with external -, 

radios at other [ PC -compatible 1 

operating frequencies j (Jc-t^o j 

1 available { 

1____ 

- J 
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KK FfK riKT K Tel: (01) 5165896800 

"X Fax: (01) 516-589'6858 

35 Orville Drive, Btihemia NY USA 11716 



Image Processing FOR THE Mac 



Designed for the Mac, Dimple is an interactive Image-processing 
system for the earth sciences. The package features image analysis, 
image enhancement, registration and rectification, mnitfspectral 
analysis, image transformations, and vector data. 

Image-analysis features include a histogram, cross-piots, linear 
transect, and statistical analysis. Image-enhancement features include 
fitters, sharpening, smoothing, contrast enhancement, and pseu¬ 
do-coloring. Multispectral-analysis features include supervised and 
unsupervised classification, training-area analysis, principal com¬ 
ponents, and canonical analysis. Image-transformation features in¬ 
clude color compositeSf 3-D plots, and contour modeling. 

Dimple (£1500) also includes the Image Operation Language, 
which lets you specif custom image operations in a specialist pro¬ 
gramming language. Dimple supports most common file formats, 
while also featuring a generic ''foreign’’ format to ensure that H 
can accommodate any data source. The package also supports vec¬ 
tor data and 24-bit images. 

Contact: Cherwell Scientific Puhiiahing, Oxford, U.K., +44 865 
784800; fax: +44 865 78480L 

Circle 3-027 on inquiry Card. 


LOUDSPEAKER SYSIEM DESIGN 

Audiosoft (Melbourne. Aus- 
iralia) has released Calsod 3.0. 
software for compuier-aided 
loudspeaker system optimization 
and design. The new version of 
Calsod adds support for double- 
ported band-pass enclosures and 
compound and push-pull con¬ 
figurations; importing of data 
files containing sound-pressure 
and impedance response; simu¬ 
lation of the effects of low-fre- 
quency room gain; and enhanced 
baffle-diffraction models. The 
closed-box, vented-box, passive- 
radiator, and band-pass system 
models now include enclosure 


leakage and absorption losses, 
as well as port and passive-radi¬ 
ator losses. 

Calsod 3.0 (with printed nsef s 
manual, AUD$ 499; with on- 
disk user's manual, AUD$ 399) 
lets you verify the tuning of a 
vented system and use the results 
to predict the system sound-pres¬ 
sure response without having to 
undertake acoustic measure¬ 
ments. The package lets you im¬ 
port measurements taken at mul¬ 
tiple observation points and use 
them directly by the crossover 
network optimizer. 

Phone and fax: +613 497 444L 

CIfcIq 1,474 on Inquiry Card. 
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Do You Know You've Got 
The Right Software Protection? 


Your software protection strategy 
shouldn't be a hit or miss proposi¬ 
tion. But with so many conflicting 
claims about one vendor's product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is, what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam¬ 
less, reliable security systems for 
your applications and data. 

Software Security's many patents 

ion HIGH RIDGE ROAD STAMFORD, CT 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop¬ 
erty. Our latest advances in soft¬ 
ware distribution, network license 
control, and "metering' are worth 
looking at. 

But that's only part of the story. 

We offer a wide range of developer 
tools including our very highly 
secure AEGIS System^^ which 
requires only a few minutes to 
implement. In addition, we under¬ 
stand the importance of our 
relationship with our customers 
See us at CeBit - Hall 18^ C50 

06905 800-841-1316 (In CT: 203-329-8870) 


and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect¬ 
ing your software, contact 
Software Security and ask for an 
evaluation kit. It contains every¬ 
thing you need to explore all of 
our outstanding protection meth¬ 
ods. So call today and see why 
there's a big difference between 
the bull's-eye and the bull. 

SOFTWARE , 

SECURITY ' 

Fax: 203-329-7428 BBS: 203^329-7253 


Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSI Belarus, Minsk: +{7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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MACHINING 
CYCLE FOR PAMS 

Pathtrace Erigi* 
neering Systems 
{Reading, U.K.) 
lias added a ma¬ 
chining cycle lo 
the latest release 
of its CAM pack¬ 
age called PAMS. 

The cycle allows 
the machining of 
single or multiple 
surfaces without 
the danger of the 
tool goLiging ei¬ 
ther the surface being machined 
or any adjacent surface. Using 
this new cycle, you can select 
any number of surfaces for ma¬ 
chining or simply specify a con¬ 
tainment boundary for the tool- 
path. 

PAMS (£2500 to £ 12,0tXJ. de¬ 
pending on capabilities and mod¬ 
ules) lets you use cutting tools 
of any shape and size for rough¬ 
ing passes, knowing that PAMS 
will constantly check the tool- 
path to prevent any violation of 
the component model. By .spec¬ 
ifying a cut increment, PAMS 
can automatically generate mul¬ 
tiple passes. In addition, PAMS 
lets you restrict ball-nosed cut¬ 


ters to finishing passes only, re¬ 
sulting in greatly reduced ma¬ 
chining lime. 

Phone: ^44 734 756084; 
fcLx: -¥44 734 756143. 

Circle 1021 on Inquiry Card- 

MULTILINGUAL WORD 
PROCESSING 

Gamma UniVerse, a multilingual 
word processing package for 
Windows 3.1, lets you compose 
Arabic, Hebrew, and Persian in 
right-lo-left format and Chinese 
and Japanese horizontally or ver¬ 
tically. The Language-Link util- 
allows you to use the supplied 
leflTo-right fonts and keyboard 


layouts in other 
Windows applica¬ 
tions. 

Gamma Uni- 
Verse is Unicode- 
compliant, allow¬ 
ing you to work 
with complex lan¬ 
guages or mixtures 
of complex lan¬ 
guages as easily 
as typing in Eng¬ 
lish. 

Available from 
Fontware (Fare- 
ham, U.K.), the 
package features more than 30 
major languages. Options in¬ 
clude a spelling checker, addi¬ 
tional fonts, and less commonly 
used languages and dialects. The 
standard Gamma UniVerse 
package (£199) comes with sup¬ 
port for all Western. Central, and 
Eastern European languages; 
Scandinavian languages; and 
Arabic, Cyrillic, Greek, and He¬ 
brew. li contains one spelling 
checker in U.K. English. Op¬ 
tions include add-on languages, 
spelling checkers, and addition¬ 
al lypetuces. 

Phone: +44 329 822857; 
fiix: +44 329 823594. 

Circle 1473 on Inquiry Curil. 


DYNAMIC SIMULATION 
FOR WINDOWS 

If you’re involved in the design 
of system dynamics “the study 
of the movement of the parts, 
traffic, uwoices, and people with- 
in a system—PowerSim for 
Windows may interest you. 
Available from The Electric 
Brain (Leeds, U.K j, the Win¬ 
dows-based package (standard 
version, £590; site licenses are 
available) lets you draw level- 
rate diagrams on-screen and run 
them immediately. You can 
change variables interactively 
using mouse controls and dis¬ 
play results in real time with 
time-graphs or tables. 

PowerSim for Windows pro¬ 
vides graphical modeling using 
flow diagram symbols and color; 
a range of design objects for pro- 
ducing special interfaces and 
teaching materials, such as text, 
pictures, and frames; self-scal¬ 
ing graphs; parameter adjust¬ 
ment during simulation; multi¬ 
ple integration methods; an 
expandable function library; and 
parallel simulation for links be¬ 
tween comodels. 

Phone: +44 532 428928; 
fwc: +44 532 428696. 

Circle 1030 on Inquiry Card. 


Wport 


Network Modem and Fax Sharing 
Software for Windows & DOS 


A Modem Server and Fax Server all In One Package. 
The Best Way to Share Mndems on ynur LAM. 


For WiaAiws fer Woritgroops, LJUIbsSe, LAK Manager, PaOmorlts, LAS Server and more/ 




Windows: WINport turns Windows 
COM ports into network ready COM 
pom. Use any Windows fax or 
communications software "right out of 
the box" including ViaFAX, Wlnfax, 
Eclipse Fax, Dynaconun, Procomm, 
Xtalk, pc Anywhere & more’ 



DOS: WiNpon also includes an 
INT-14h driver for DOS software such 
as pc Any where, CIM. Ren com, etc... 


. FAXporf : WlNpon includes FAXport, 
Or a fax server module, for stone and 
^ forward faxing, network fax queuing, 
and inbound fax forwarding & routing. 

Value Added Differences: Access 
Security, Modem Traffic Management, 
l^i Diagnostics, Queueing, Rax Notification, 
Support of ISDN Controllers With True 
COM Port Emulation 



User Friendly: WINport can be . Affordable: Sold by the number of 

completely transparent to users. They shared modems. Unlimited users per 

won’t even know theyTe using a license. Includes ViaFAX fax software 

shared modem! for Windows & DOS. FREE! 


LANSource UK Tel: 44 223 237778, Fax: 44 223 237758 



^^i^Source 


Network Fbx A Modern ShBdng 
Software tor Windom & DOS 
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Circle 544 on Inquiry Card. 



























HALIKAN NBDh Series 

^ i486 SX-25 or DX2-50 
4MB RAM, expandable to SMB 

10" 256 color dual-scan STN or 
64 gray mono LCD 

^ NiCad battery 

16mm trackball + extra-large 
buttons 




Dl£C 

15 Wu-Chuan Fifth Road 
Wu-Ku Industrial Park 
Thipei County. Taiwan, 
R.O.C 

Tel; 886-2-298-8989 
Fax: 886-2-298-8866 


3mm travel keyboard with 
inverted-T cursor keys 

Serial, parallel, external 1024x768 
VGA, and PS/2 keyboard ports 

Optional notebook handcase 
and external battery charger 


ISO-9002 certified by 


The Intel Inside is a 
trctdemark of Intel Corporotion 

Circle 536 on Inquiry Card, 
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Whafs New 


The One for Windows! 


Why buy scverat fram dlfFi^nSttt when ^ll you w^ant 

to do wr^ s tompiffte application? One that includes powerful rulesi 
object hierarchies^ database support, graphics, and s sophisticated 
interface? That is^ why buy several packages, when just oitc will do? 

LPA-ADK is The One! A compfete Applications Oev^elopment Kit. it lets you 
write entire, compie^ applications with the ^neatest of ease. Full 32'bit 
addressing means that you wifi never be short of Space, and because 
memory handling is aLftomatic, you don't need to worry about managing 
the resources you are usin^; it's all done for you „ LPA^ADK inoludes: 


O HtghTevel rules and objects for defining the application 
O Graphics. Inciuding vectors, fonts, bitmaps and metafiles 
O MDI. dialog, text. user, message, status and contraJ windows 
O Full DDE Support, and powerFut C and DLL interfaces 
O Database access, including 5QL ODBC and others 


along with the programming language, funotiort libraries and debuggers 
that you would expect fhom a professional Applications Development Kit, 


Compatible versions are also available for DOS and the Macirtosh 


... LFA-ADK Is The One[ 

Why not phone, fax or email lPA 
today to find out morel 


'^'Vj 




■i ^ 

Jf':k 



Logic Programming Associates Ltd 
Phone (US Toli Free): TSOO-949-7567 
Phone: +44 &1 &7I 2016 - Fax; +44 &1674 0449 

Email: lpai^ciK.compulink.cD,uk - CompuServe: 100155,134 


The NAG C Library - Numerical and 
Statistical Functions in C 


Features of the NAG C Library Mark 3 include: 

Subject Areas * Areas covered include: optimization, 
quadrature, differential equations, linear algebra, 
fft’s, time series, regression analysis,... 

User Interface - The Library functions have been 
designed to be easy to use while still allowing the 
user to interact and control even the most 
sophisticated and advanced of numerical algorithms 
Documentation - The Library offers over 200 fully 
tested and documented functions (for UNIX 
Implenientations there are also man pages). 

Error Handling - The facilities offered allows easy 
debugging of calls to library functions. Users may 
supply their own error handling functions, thus 
permitting customization to suit special requirements. 
Availability - PCs, workstations, mainframes and 
supercomputers, operating systems include UNIX, 
DOS and VMS. 

NAG Ltd - Teh +44 [0)865 511245 Fax: +44 (0)a65 310139 
NAG Inc ^ Teh +1 70& 971 2337 Fax: +1 70S 971 2706 
NAG GmbH - Tel: +49 (0)89 3207395 Fax: +49 (0)S9 3207396 




WINDOWS-BASED 
NEURAL NETWORK ► 

NeuDesk 2.11, a Win¬ 
dows-based package for 
PCs, lets the neural net¬ 
work handle significantly 
larger problems, ft in¬ 
cludes mechanisms that 
enhance accuracy and per¬ 
formance. 

The package (£385) 
from Neural Computer 
Sciences (Southampton, 
U.K.) offers a spread¬ 
sheet-look-alike approach 
to network creation and 


sentation Manager dialog boxes 
to present you with simple 
checkboxes, listboxes, and ex- 
planatoiy prompts. You need not 
understand the syntax of the var¬ 
ious CO NRG. SYS commands, 
as CS-Edit/2 (AUD$ 55) will 
present you only with valid al- 
iemative.s. 

Phone: +61 2 904 1988; 
fax: +61 2 953 9401. 

Circle ±477 on inquiry Card. 


data entry, to simplify un¬ 
derstanding and application. Ver¬ 
sion 2.11 removes the limit of 
64,000 data cells to the compu¬ 
tational capability of the host 
workstation, thereby extending 
the potential for applications that 
demand large volumes of data 
handling. 

Two optional training algo¬ 
rithms (£100 each) provide fa¬ 
cilities that let you control the 
way the network fine-tunes its 
mathematical functions to emu¬ 


late the real-world responses re¬ 
quired during the development 
process. Tlie algorithms supplied 
with the standard NeuDesk pack¬ 
age, such as Stochastic Back 
Propagation, tend to seek the 
most direct path to the optimum 
response and stop when results 
begin to diverge from the ideal. 
The new L-M algorithm solves 
this by looking for another w'ay 
down, carefully exploring side¬ 
way routes to find a path. 
Phone: +44 703 667775; 
fax: +44 703 663730. 

Circle ±020 on Inquiry Card. 

MAINTAIN OS/2 CONFIG.SYS 

With CS-Edit/2, you can main¬ 
tain and update OS/2’s CON¬ 
FIG.SYS file. The utility assists 
you with repairs via on-line 
help and prompts you during 
the editing process, and it can 
check the entire file before 
saving it to disk. Multitask 
Consulting*s (Neutral Bay, 
Australia) program uses Pre- 


ACCESS VAX DATA T 

With Easysoft (Leeds, U.K.) 
ODBC for VAX-RMS, users of 
Windows applications can di¬ 
rectly access data held in VAX- 
RMS legacy file systems. The 
package provides immediate, di¬ 
rect access to VAX-RMS data 
using familiar applications, and 
it lets you cut and paste data be¬ 
tween the VAX and your PC. 
Easysoft ODBC for VAX-RMS 
(from £300) allows you to cross- 
relaie VAX-RMS information 
with data in other PC or main¬ 
frame databases, increasing the 
effectiveness of reports and in¬ 
quiries. 

Phone: +44 532 341533; 
fax: +44 532 341884. 


Ctrclci ±480 on Inquiry Card. 
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A Match Made in Heaven 



The iLuFA 750 ™ notebook 

SL Enhanced^*^ Intel486’*^'^ SX-33^ DX2-50 CPU • Sound 
Blaster^*^ compatible sound • PCMQA Type II & III • 

Local Bus VGA • Dual Scan Color, Active Matrix Color 
or 64 Gray Monochrome LCD • Big 19mm Front-center 
Trackball • NiMH or NiCAD Rechargeable Batteries • 

Pop-up Battery Power Guage • Ports: EP.P Parallel, 

1024x768 VGA, Sound, PS/2, Serial, ReadyDock • 

Upgradable CPU, RAM, Hard Disk, and Keyboard 

The iLuFA ReadyDock™ 

Slide in the iLuFA 750 notebook to dock, ♦ Pull 
quick-release levers to eject • Replicates all 
iLuFA 750 ports • Optional SCSI-2 port • 
Optional Ethernet LAN port 



ISO-9002 certified by 



Halikan, tha HaNkan Isgo, LuFA the ILuFA ai>d RaadyDoi^ are iTidefnaihs of Chaplet SyslarB 
Corporation. Sound Blaster is a tiademarh of Create Tachnolo^es. The Inlet Inside Logo is a 
b'adoTnark of Intel Corporation. All other trademarks shown are the properties of their owner. 
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15 Wu-Chuan Fifth Road 
Wu-Ku Industrial Park 
Taipei County, Taiwan, R.O.C. 
Tel: 886-2-298-8989 
Fax; 886-2-298-8866 
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ELECTRICAL - ELECTROMECHANICAL CAD 



Easy to use, powerful, flexible, affordable! 
Available In: English, German, French, Italian. 

• Automatic Wire Numbering 

• Autom atic Cross Refe rence Tables 

• Symbols Libraries: European Standard I EC 

• Component Libraries: Sie mens ,Tetemecanique ,etc,.. 

• Part Ust, Wiring/Cable List.User's definable format. 

Free demo disk! 


PRICE: $1990 (English Version) 


For more information please contact; 



MICRODATA SYSTEM 

Tel. +39-187-988460 Fax.+39-187-988322 

Distributors Welcome! 


TAKE 

60 SECONDS 
ID AVOID 60 DAYS 
OF HARD LABOR. 

Datapro distills all the infonnation you need to make smart jt ^ 
decisions about information technology. Our reports^ available jfan 
in print or electronic formats, are timely. Thorough. Accurate. 
Objective, The last word on the subject. For a free sample report, 
take a minute and call us today. Or mail or fax this coupon. j 

Name_ 

Title/Dept._ 

Address__ 

City_State_Zip_ 

Prion e_^3 

DATAPRO 

The last word. 

PaUpTfi USA • 60l> DeLrtn PsrJiway, Oelnm, New fe'jwy USA OfflJTS • Tel: ftOfl-TM-OTOO Fbk: 

DaliprQ InleniAtiaiul * McGraw-Hill Hou», SSappenhangtFJ Riud. MaidenheBd. Berkabtre', England St6 3QL 
Td; +44 (0) 62a r73277 Fas; +44 (0) 773628 

FREE sample report on workgroup computing* 




COKTACT MANAGEMENT 

The latest version of Performer 
Corporate, the contact manage¬ 
ment system from InterSys Mi- 
cronics (Lytham St. Annes, 
U.K.), includes the following: en¬ 
hanced group scheduling, defin¬ 
able field lengths, enhanced tag 
and group functions, the ability 
to create additional contact 
screens, a spelling checker, and 
in-depth privilege options that let 
supervisors set rights to ail menu 
options For individual users and 
groups. You can customize all 
fields to suit your needs. 

Performer Corporate 3.01 
(£295) lets you create extended 
contact files, meaning that you 
can make any number of contact 
screens for each contact. It also 
Facilitates interf acing with other 
programs. From this link, you 
can view and amend all accounts 
information relating to the con¬ 
tact from within the program. 
Phone: +44 253 794928; 
fax: +44 253 794}8L 
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MULTILINGUAL SOFTWARE 

A transparent and multilingual 
software package, the Acil fam¬ 
ily runs under DOS, Windows, 
and Unix. According to Cimos 
(PariSj France), the package 
greatly simplifies the develop¬ 
ment of bilingual applications 
and lets you work in a bilingual 
mode with Latin appficaiions 
without modifications. The Acil 
family (DOS, US$220; Win¬ 
dows, US$390; Unix, US$1190) 
comes with a bilingual printer 
driver and a selection of fonts in 
numerous sizes and languages. 

You can adapt Acil to other 
languages according to your 
needs* For each language, the 
keyboard is built according to tlie 
national keyboard layout. There 
are three operating modes: left- 
to-right, right-io-left, and bilin¬ 
gual. You can switch dynami¬ 
cally from one mode to another. 
Phone: +33 I 4366SS4S: 
fax: +33 I 43665JJ 3. 
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REGULATE FAX, 

TELEX, AND E-MAIL 

Novacom 3 (£2290) allows or¬ 
ganizations to regulate the oper¬ 
ations of fax, telex, and E-mail 
communications. Cerberus Soft¬ 
ware (Southampton, U*K,) has 
added to version 3 high'Security 
messaging, departmentalization, 
security/authorization, and test 
key and multigate way /server 
support. 

Every Novacom user must be 
assigned to a department, which 
has a unique identifier code, and 
each user within the department 
is assigned a level of authority. 
Users can be assigned to more 
than one departmenu 

Four levels of security/autho¬ 
rization features work with the 
departmentalization facilities so 
that appropriate personnel can 
authorize the creation of mes¬ 
sages in the same departmenu 
The lest key .system automates 
all the functions of message test¬ 
ing for both incoming and out¬ 
going messages. 

Phone: +44 703 231133; 
fax: +44 703 23J135. 

Circle 1036 on Inquiry Card. 

FORTRAN COMPILER FOR UNIX 

Edinburgh Portable Compilers’ 
(Edinburgh, U.K.) EPC FOR¬ 
TRAN 90 is a complete imple¬ 
mentation of the newly an¬ 
nounced ANSI standard for the 
language. Initially available for 
Solaris 1 .X and 2.x on SPARC- 
based systems, the EPC Compi¬ 
lation Environment provides fa¬ 
cilities to organize and manage 
compilation of program units, 
detect incorrect compilaiion 
order, and automatically bind a 
program from its constituent 
parts. EPC FORTRAN 90 (sin¬ 
gle-user license, £1500) also in¬ 
cludes array operations, derived 
types, recursion, generic and in¬ 
ternal procedures, pointers and 
dynamic memory allocation, and 
new control structures. 

Phone: +44 3J 225 6262; 
fax: +44 31 225 6644. 
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A Cache-Memory Primer 


BOBRYAK 

A s you learn in any introduction to computer sci¬ 
ence, a computer consists of a processor and 
memory. The past decade has seen an order-oTmagni- 
tude increase in the speed of processors, as measured by 
clock speed, and a much smaller increase—on the or^ 
der of two or three times—in the access speed of mem¬ 
ory, This imbalance has a negative effect on perfor¬ 
mance because it means the processor is often idle 
while it waits for memory accesses to complete. Cache 
memories lie between the processor and memoiy and keep the former busy by pro¬ 
viding very fast access to a subset of the latter. 

Because of its critical role in high-performance systems, cache-memory tech¬ 
nology is evolving rapidly. In The Cache Memory Book, Jim Handy, who is 
DataQuest's senior industry analyst for memories in its semiconductor group, tries 
to provide a reference for both the theory and practice of current cache-memory 
design. That he is doomed in the latter pursuit he recognizes early C * ■ - this book 
cannot hope to keep up with all new advances.”) and often (“Even as 1 write 
this section, it is becoming somewhat outdated.”). The fact that its examples are 
a bit dated does not detract, however, from the major achievement of this book: 
It presents a lucid, lively look at the theory of cache memories and of the many 
interrelated decisions that confront cache-memory designers. 

My major complaint about the book is that it is too short. Handy has written a 
book for systems designers, so he doesn*t concentrate on some interesting issues 
that are out of their hands. For example, he devotes lilile space to cache types (i.e., 
whether a cache operates on physical or virtual addresses) because this issue is 
the province of the processor designer. Still, I wanted to see more about cache 
types, particularly on primary caches that mix virtual tags with physical set bits. 
In addition, the examples he details in the Last chapter are ail uniprocessor systems. 
With multiprocessor support showing up in more and more desktop operating sys¬ 
tems, an example of a mukiprocessmg system would have mcreased the value of 
the book. 

While written with the professional designer in mind, this book is easily ac¬ 
cessible to interested lay people. Its explanations about how caches work and 
the different policies that must be addressed by a cache designer (e.g., associativity, 
write-back versus write-through, and line size) are among 
the best Fve ever read. If you need to know how cache- M CACHE MEMOIllf BOOK 
memory systems work, read The Cache Memory Book. ■ 


BYTE technical editor Boh Ryan likes to read books about micro- 
prace.’isors, memory, buses, and, yes, cache design. He can be 
reached on the Internet or BIX at hrvan@hix.com. 


ISBN 042 3229BB-5 


$44.95 


MULTIMEDIA PRODUCTION 

THE MULTIMEDIA PRODUCTION HANDBOOK FOR THE PC, MACINTOSH, AND AMIGA 

by Tom Yager Academic Press PrefessiMial, ISBN 0-12-768030-9, $35.95 

I n The Multimedia Production Handbook for the PC, Macintosh, and Amiga, 
Tom Yager (former director of BYTE’s Multimedia Lab) provides a hands-on 
review of modern multimedia production. This is not a book about general con¬ 
cepts. You'll learn about the latest package.s, explore computer hardware, and be¬ 
come fluent with the terminology. Yager shows that beginning with multimedia 



CD-ROM FUN 
AT ITS BEST 

MYST Brodcrbund Software, Inc., P.0, Bqx 6121, 
Novato, CA 94948, |415| 382'4400; 
fax (4151 382-4582, $69 


I f you like a good mystery, you'll get 
your money's worth from Myst. 
Placed abruptly in a strange, abandoned 
island world, you are left to discover its 
secrets and a way to leave. The docu¬ 
mentation purposely gives you little guid¬ 
ance, except that you should try every¬ 
thing and look everywhere. If you get 
stuck, an envelope holds a few precious 
hints. 

As you wander about, you pick up 
clues about this fantastic world; look first 
for a handwritten note. You have no com¬ 
plicated controls or menus to deal with; 
you simply point and click to where you 
want to go. The pointer turns into a hand 
when it is placed on an item you can pick 
up or grab. A zip feature lets you move 
more quickly from one location to an¬ 
other. Both the Mac and MPC Windows 
versions work identically. 

Without giving away too much of the 
story, the island Myst is a base for en¬ 
tering and exploring otlier worlds. These 
worlds each have their own theme; there 
are, for instance, a water world and a me¬ 
chanical world. The means by which you 
reach these other worlds involve a bit of 
science fiction and, it seems, magic. 

It is easy to get hooked on Myst. Two 
years in the making, it features stunning, 
highly detailed graphics. An original 
sound back plays unobtrusively in the 
background. At certain points, video clips 
are seamlessly integrated into the art¬ 
work. From technical and pure enter¬ 
tainment standpoints, Myst sets a new 
standard of excellence. 

—Michael Nadeau 
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creale a mul^niedid 
presentalioji In ontf hour! SST 
maximizes Windows 51 and lets 
you produce dynamic presenta¬ 
tions complete with scrolling 
text, sound effects, narration, 
graphs, pictures, live motion 
video " even interactive capabiLities. 

slide carousel and a VCR 
res easy^to-leam pint ^ click and 
controls. Plus, it utilizes two revolutionary 
oprating techniques that no long^ requim you lo team cumplicated 
script languages or deal with time-based editing systems. It's the easy 
way lo gel into the multimedia action and make your presentations soar! 
Satisfactloii Guaranteed- Create a multimedia presentalion in 
sixty minutes or return for a refund, Qrll/ur tirtfllbmiif llmrlaitflfis. 


, 7 t 00 Northlanct Orefe, Suite 401 

I A^KMS' |) Minneapolis.,, MN SS 42 B 

( 612 ) 531-6603 





^ The Ultimate Copy Protection System 
^ WIBU®-BOX for LPT, COM or as card for 
(E)ISA slots and as PCMCIA-Card (Pel. 2J) 
^ Protection for DOS, Windows and networks 
without requiring source code modification 
Support of OS/2® Win32s, Windows~NT 


We are 
looking for 
international 
distributors 


L 


rWIBU-KEY T-* 

Bfeats 9 ctongte anyciay 


■UIBU. 

SYSTEMS 


WiaU^SYSTEMS GmbH 

Rueppurrer Strasse 54 
075137 Karlsruhe, Germany 
Phone: 449-721/378357 
FAX: +48-721/377455 


In USA and Canada please oontad: 
Southwind International Inc. 

P. O, Bex SOB, BrodkevHle, MO 20833 
Phone: {XIJ 570-3487 
FAX: (301)57CMir73 


is not very difficulL All you need is perse¬ 
verance. 

77;^ Miiitimedm Production Handbook 
covers the PC, Mac, and Amiga in depth, 
with critiques as to which is best suited for 
specific types of work. You'll quickly con¬ 
clude, and rightly so, that there is no “ulti¬ 
mate^' multimedia computer Perhaps you'll 
decide on the PC for excellent audio selec- 
tions, or the Mac for brilliant graphics, and there's no compari¬ 
son for the Amiga's Video Toaster special video effects. 

Aside from some introductory background and overview ma¬ 
terial, hie book is grouped into four sections: Presentation Graph¬ 
ics, Audio, 3-D Graphics and Animation, and Video* A con¬ 
cluding Resource Guide provides sources for all the products 
mentioned in Ihe book, as well as numerous other products for 
which space was not available. You can send for a videotape 
that provides a multimedia illustration of each chapter. 

Yager's conversational writing style easily leads you through 
the complex decisions that proper use of multimedia requires— 
should you go for a simple presentation or give in lo the urge 
for flashy graphics? does DAT (digital audiotape) or MIDI pro¬ 
vide belter sound? at what point does animation outstrip your 
processor's ability lo cope? There’s also good advice on how to 
gear a preseniation to your audience, traveling with your computer, 
and designing presentations when you don't know what ihe dis¬ 
play hardware will look like. 

The Multimedia Production Handho€}k takes you step-by-step 
through the design, development, and delivery of multimedia 
presentations—whether on slides, computer screens, or videotape. 
Even if you're only vaguely familiar with computer technolo¬ 
gy, Yager will soon have you producing convincing and infor¬ 
mative multimedia presemaiions. 

—Raymond GA Cote 



STRANGE PAHERNS 

STRANGE ATTRACTORS: CREATING PATTERNS IN CHAOS 
by Jul»en C, Sprott nit&T Baotts, ISBN $39.95 (with dblcl 

C ome on a research safari through the plains of chaos in 
search of strange attractors—those intriguing patterns that 
delight audiences and enthrall mathematicians. All you need is a 
personal computer, a little lime, and a copy of Strange Attractors: 
Creating Patterns in Chaos by Julien C. Sprott. 

Sprott has produced a veritable handbook of strangeness. 
You'll fmd Tinkerbell maps, stochastic webs, ajid 4-D images. Ah 
though a basic grounding in programming and mathematics will 
help, it is not necessary. The book is 
written for both the engineer and the 
artist. You can play as well as learn. 

In addition to simply viewing exist¬ 
ing strange attractors, the sample pro¬ 
grams provide a system for finding new 
examples for your collection. Examples 
are provided in a mixture of BASIC, C, 
and C-H- for DOS, Windows, and Mac¬ 
intosh. ■ 

—Raymond GA Cote 
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Compfehensive 
DTP features and 
Multi-P^e Layouts 


Versatile 

Charting 


Object 

Data 

Management 


COREL D^AI/tf/ 

The Best in Graphics 


iet an I mated with Corel DRAW 4T 


PAGE LAYOUT 
CHARTING 
ILLUSTRATION 


Core/DffAIV/s renowned for 
rts powerful graphics 
capabilities. CorelDRAW 4 
now leaps even further ahead 
by adding page layouts, 
animation and OCR, as well as 
hundreds of other teature 
anhancements. IVs the best 
value in software today-namf 
Ft's still the easiest to usel 

[CorelDRAW 4 is the ideal desktop 
publishing tool! It includes 
I lustration, charting, photo-editing, 
tracing/OCR and presentation 
capabilities,..and so much more! 
rhere are advanced word processing 
Features, multi-page layouts and 
dozens of artistic and special 
Bffects. It's packed with more fonts, 
more clipart images and symbols, 
more graphic tools and business 
applications. And now CorelDRAW 4 
also includes CorelMOVE, a brand 
new animation module. 


ALSO iNCLUDES TWO 
BONUS CD-ROHH^ 

-featuring a complete CD 
version of Core] DRAW 4 plus 
Ijtiraries of clipart images and 
symbols, fonts, animation 
e^ments, sound effects, and 
a Video for Windows enhanced 
QuIchToun 


PHOTO-PAINT 
TRACING/OCR 
PRESENTATIONS 
FILE MANAGEMENT 
ANIMATION 

• Comprehensive DTP Features 

• Flexible Multi-Page Layouts 

• Enhaneed Word Processing 

• Advanced Direct Scanning 

• Powerful OCR 

(Optical Character Recognition) 

• Single-Step Business Forms Tracing 

B Thousands of Fractal Textures and Fills 

• Dazzling Artistic Tools and Special Effects 
B Convenient Spreadsheet and 

over 80 Chart Styles 
B Object Data Management 

• Over 8,000 “Drag and Drop” Symbols 
and Shapes 

• Over 18,000 Clipart Images and Symbols 
B Over 750 Fonts 

(850 Bitstream and ITC) 

• Complete Color Separations 

• On-line Help 

• 20 Photo-Faint Fitters and 
14 Image Correction Filters 

• 37 import/Export Filters 

• 21 Transition Effects 

• Over 200 Animated Flics 

• Over 400 Cartoons 

• Over 750 Actors, Props 
and Sounds 

18,000 
CLIPART 

Bfid symbols 

750 
FONTS 

ONLY 


[jTC| 


«479 

Lt.S. FUrtDS 

Registgr^ User Upgrade $^49 
CorelDRAW 3 - Nmv Only $149 


Order Now! 


1 - 800 - 421-8006 
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Buying Our 
New Scanner Is Like 
Travelling First Class On 

Am TnmMrw/iv Tirvcx 


Agfa Introduces StudioScan. 
So Much Scanner For 
So LmiE Money. 


It used to be that unless you had 
a lot of money to spend, a scanner 
was simply out of the picture. But 
now there's Agfa StudioScan, the 
feature-rich scanner that's wonder¬ 
fully affordable. 

StudioScan offers the speed and 
efficiency of one-pass scanning with 
an optical resolution of 300 x 600 dpi 
enhanced to 2400 dpi for both black- 
and-white and colour images. Its 
flatbed design accommodates sizes up 
to 8,5^' X 14", and an optional trans¬ 
parency module sca^ns 35mm slides 
up to 8" X10", 


What's more, StudioScan comes 
with a complete software package, 
including Agfa’s proven labour-saving 
FotoLook, FotoTune LE, FotoSnap 
programs, and Adobe PhotoShop LE, 
Compatible with btjth Macintosh 
and PC systems, StudioScan actually 
guides an entry-level user through 
the entire scanning process. 

To find out more about StudioScan's 
high-quality imaging for your layouts, 
in-house publications, illustrated reports, 
and more, return the coupon today. And 
discover the Agfa scanner that offers 
first-class features at an economy price. 


□ Please send me further information on 
StudioScan. 

□ Please arrange for a representative to mntact 
tnc. 

Name__ 

Title_ 

Address_ 

Company_ 

Telephone NOh______ 

Fax Ho. _....__ 

Please mail or fax this coupon to: 

Agfa Gevaert Ltd. 

Graphic Systems 
27 Great West Road 
Brentford Middlesex 
TW8 9AX 

OSl 231 4200 ^TeJ.) A AEA 

081 231 4957 (Fax) 

The complete picture. | 
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We provide you more than just 

a turbo modem! 


Discovery 14i4CX 
Extsrnai Faxmodem 


Surely Discovery 1414AX V.321erbo version faxnnodem can 
provide you a zipping high speed data transmission at 
19,200bps and 14,400bps fax sending and receiving. Yet 
the professionally designed but friendly used features make 
your every connection as easy as a flick of a finger. 

■ Both Hardware and Software Configuration 

■ Connection Password Security 

■ Callback Password Security 

■ Remote Access with Password Security 

■ Dial-up Recovery on Leased Line Impaired 

■ Auto Power on Dial-up 

■ Power on Leased Line 

■ User-Definable Function Button 

■ VAR Password Security 

■ 4 Wires Leased Line Operation ( Optional) 

For your particular application, we have a wide selection of 
Discovery modems & faxmodem from standalone to inter¬ 
nal, pocket and rack-mount models. Specialized in data-com¬ 
munication products since 1984, Datatronics know what you 
really need. 


Discovery 1414HX 
lnterr^ai Faxmodem 


Discovery 1414PX 
Pocket Faxmodem 



^DA\irA¥IROini!C§ 


DATATRONICS TECHNOLOGY, INC. 

15 / 2F. Lane 768, Pa-Teh Rd. 4. 

Taipei, 10565 Taiwan, R.O.C. 

Tel : 866-2-782-2456 Fax ; 886-2-782-0305 




-^m\ 


m LE-3000 MAJOR FUNCTIONS 

• Statistical analysis * Idle time measurement 

• Automatic configuration • Off-line analysis 

• Data extend with 128KB/25SKB S RAM cards 

• Protocol translation display capability 

• Powerful trigger function • BERT function 

• Tlmer/cQuntar capability • 192Kbyta buffer memory 

MULn-PearOCOL AHAtVZEa Multl-^nctlovi analyzer Itial supports 

M hiflti'SPBfid comrnunicatwrs netwcwlt (Jf 

COMPACT PftCrrOCOL ANALYZER Hlgh-perfomancS nS-232C line monttor 
f capable of rnonitoring high-speed 

chrofiooe DO^™mJ^lcatlo^^ of 38.4K0p$- 


(OMPMTIMK MUlYZn 


CA-1000 

* Sirnuftsneous stripling 
of 16 channels at a rate 
of 100MH2, 

• Uarga [capacity memaiy: 


CA-500 

* Simultaneous sampling 
oM6 chartnels at a rate 
of 50MHz. 

• Large capacity mBmory: 
3SKtHt8/CH 


SC/2 

sc/2 has the SCSI simulatian capability. 

A high-perlormance analyzer for professional use 
that is capable of simulating both the initiator and 
the target 


SEKISUI CHEMICAL CO., LTD. 

Computer Applied Equipment Division 


4-4 Nish item ma. 2-chonne, Kha-ku, Osaka, 630 Japan 
PHONE: OSAKA (06) 366-4504 FAX: OSAKA (06) 365-4375 
TELEX: 5236943 SEKIOS J 


LE 3000/2000; Restricted by COCOM 
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Many of the technologies and players needed to construct the information infrastructure 
are already in place. But the precise definition of the data highway is in the eye of the beholder. 
Who builds it could dramatically affect how H works—and how it’s used. 


ANDY REINHARDT 

O ne fact must be made clear about the 
national information infrastnicture: The 
government is nol planning to dig a 
trench from New York to San Francis¬ 
co, fill it with fiber-optic cables, and 
call it a data highway. Rather, the in¬ 
formation highway will be privately built, owned, and oper¬ 
ated; the Feds will encourage its development only through re¬ 
search funding, standards efforts, and changes in regulations. 

In fact, much of the data highway already exlm in the vast 
web of fiber-optic strands, coaxial cables, radio waves, satel¬ 
lites, and lowly copper wires now spanning the globe. Whales 
needed now are better on- and off-ramps—that is, better and 
faster links from businesses, schools, and homes to the com¬ 
munications backbone—as well as new vehicles, more des¬ 
tinations, and better guidebooks on how to get there. Hun¬ 
dreds of billions of private and public dollars will be required 
over the next decade to weave together the world's commu¬ 
nications systems and create these new software and hard¬ 
ware navigation tools. 

What will be the benefit of all this investment? For business 
users, the data highway represents the holy grail of connec¬ 
tivity: a ubiquitous internetwork that allows them easily and 
inexpensively to connect with customers and suppliers, im¬ 
prove communications among employees, and gather com¬ 
petitive data. Applications facilitated by the highway, such 
as videoconferencing, docomeni sharing, and multimedia 
E-mail, could reduce travel spending and encourage telecom¬ 
muting. Businesses might also save big on reduced health¬ 
care costs if the data highway improves distribution of med¬ 
ical records and enables new techniques such as remote 
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diagnostics. “WeVe very excited about it,” says Ward Keev- 
er, the coauthor of a report on the data highway from SIM 
(Society for Information Management) and senior vice pres¬ 
ident for information services at the Medical Center of 
Delaware in Wilmington. 

There’s little disagreement over 
the grand vision of the data high¬ 
way. It will be, as U.S. vice presi¬ 
dent Al Gore calls it, *'a network of 
networks,” a massive client/server 
and peer-to-peer mesh capable of 
carrying gigabits, and eventually ter¬ 
abits, of data per second on its trunk 
lines. The back-end servers, net¬ 
working technologies, client devices, 
and software applications will be ut¬ 
terly heterogeneous—the most sec¬ 
ular network ever constructed. And 
if it succeeds as envisioned, the data 
highway could help businesses find 
information more easily, open up new 
modes of research and education, and give 
consumers a wide choice of .services. 

It’s in the details that opinions start to di¬ 
verge, and these differences could have a 
profound effect on how the information in¬ 
frastructure is designed and used. “Every 
technology company out there can define 
the information highway for you,” joked 
James Abrahamson, chairman of the 
board at Oracle, recently. “[It’s] the strate- 
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gic vision for whatever the company happens to sell.” 

The panies vying to create the data highway—telephone 
companies, cable distributors, computer makers, content 
providers (e.g., publishers, studios, and on-line services), and 
the worldwide Internet community—bring to the table dif¬ 
ferent technologies and points of view. Forecasting the ultimate 
form and function of the data highway requires examining 
these conflicting technical perspectives. For instance, cable 
companies tend to see the data highway as a distribution ve¬ 
hicle for video and audio; were ihey solely responsible for 
linking users to the backbone, their data highway might favor 
information delivery over two-way communication. 

Others, including Mitch Kapor, founder of Lotus and now 
chairman of the Washington, D*C,-based Electronic Frontier 
Foundation, see the creation of the data highway as an oppor¬ 


tunity to give citizens access to a vast wealth of information. 
Kapor’s data highway might be less commercial- or enter¬ 
tainment-oriented, and its architecture would encourage in¬ 
dividuals to become information creators, not just consumers. 

In interviews with nearly 100 industry executives, engi¬ 
neers, analysts, users, and policymakers, BYTE has explored 
how the national and international information infrastructure 
is likely to be built. Below is a summary of those competing 
views, along with our own opinions of the optimal direction for 
the data highway of the future. 

What Is It? 

Oracle’s Abrahamson contends that the highway is simply 
the logical conclusion of today’s convergence of hardware, 
software, and networking technologies. The driving force for 
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Today's toJaphono system comes dosost to meetiiie 
the criteria ter a data supertilgtiway, but its copfier 
wirii^ can't currently support multiple dianiKls of 
video or other hlgh-bandwIdth data. The Internet 
is hard to use, doesn’t support billing or 
widespread distribution of reat-linie data, and 
can be both expensive and difficult to access. 
Thfe is changing, however, with the rise of 


The cable system falls In the middle, but 
two-way oapabilitles are only now being 
added. 
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this convergence 
is the increasing digitization of 
data; as Nicholas Negroponte, the head of 
MITs Media Laboratory, says, ‘"Bits are 
bits.” Service providers £ire lighting over 
how to build the data highway. However, 
once video or speech or geological data 
becomes strings of Is and Os, users won*t 
care what pipe they traverse to get from 
one computer to another. 

The data highway’s backbone will use 
every wide-area communication technol¬ 
ogy now known, including fiber, satellites, 
and microwaves, and the on- and off-ranips 
connecting users to the backbone will be 
fiber, coaxial cable, copper, and wireless. 
Data servers will be supercomputers, main¬ 
frames, minicomputers, microcomputers, 
and massively parallel machines, while a 
great diversity of clients will populate the 
end points of the network: conventional 
PCs, palmtops and PDAs, smart phones, 
set-top boxes, and TVs, Software used on 
the network will include operating sys¬ 
tems, networking protocols and .services, 
user interface.s, databases, data sources (or 

Today's phone and cable companies use different 
topologies and techiwl<^es to deliver thdr services. 
The pbone system is swHcbed, syninietrical, and 
interactive. Its bachboae or “trunk" lines are typically 
digital fiber; analog copper wires deliver service Into 
homes and businesses. The cable system b nnswitched 
and distributive, built on a backbone of analog fiber 
and satellites, with analog coaxial cables into customer 
sites. In tbeteture tfar tigfit), their local architectures 
will be nearly identical: Interconnected signal collection 
and roiitbig points fe«t ^rvkes via fiber to the neigh¬ 
borhood or the curb. From these nodes, data enters 
homes and businesses on a mbt of coaxial cable, cop¬ 
per wire, and fiber to reach set-top boxes, computers, 
and phones. Both systems are switched and twowaiy, 
though not necessarily symmetrical or entirely digital. 


conient), and a new generation 
of smart middleware (e.g.. 
General Magic *s agent-based 
Telescript) that will help us¬ 
ers navigate the network. 
Unresolved technical ar¬ 
guments about the data 
highway’s architecture 
boil down to two main 
categories: protocols 
and bandwidth. The 
protocol problem con¬ 
cerns the ultimate role of TCP/ IP, the lin¬ 
gua franca of the Internet and Unix-based 
LANs. Buttressed by the engineering re¬ 
sources of the FETF (Internet Engineering 
Task Force), TCP/IP has continuously 
evolved. But it suffers drawbacks for real- 
dme use that could threaten its position as 
an internetworking standard when multi- 
media traffic plays a greater role on the 
data highway. An emerging alternative 
is ATM (Asynchronous Transfer Mode), 
a hybrid circuit-switched and packet- 
switched networking scheme that performs 
well in real-time applications but lacks 
TCP/IP’s software base. One potential so¬ 
lution is to run TCP/IP over ATM. 

Bandwidth equals data transmission ca¬ 
pacity. Conventional telephones need very 


little, while HDTV needs large amounts— 
20 Mbps or more per channel How much 
bandwidth is necessary to connect busi¬ 
nesses, homes, schools, and governmental 
bodies to the data superhighway will de¬ 
pend on die applicadons they end up using: 
on-ramps will need a lot more bandwidth 
if users demand interactive digital video 
than if they use the highway to send E- 
mail. A yet more subtle problem is how 
to allocate bandwidth into and out of cus¬ 
tomer sites: A system biased to data de¬ 
livery—i.e., with a high ratio of down¬ 
stream to upstream bandwidth—implies 
information consumption, whereas one 
with symmetrical or dynamically assigned 
capacity implies communication. 

The Players 

To meet the needs of society, the data high¬ 
way has to be ubiquitous, affordable, easy 
to use, secure, multipurpose, information 
rich, and open. If it’s to be economically 
viable, service providers have to be able to 
bill customers for the time they spend on 
the network or for the data they use. Each 
of the precursors of the data highway meets 
these criteria with varying success. The 
different heritages of the players are re¬ 
flected in how they define the infomiation 
infrastructure. 

Cable companies^ Steeped in broadcast¬ 
ing analog video through a wire, cable 
companies see the data highway largely 
as synonymous with enhanced entertain¬ 
ment services. They want to layer onto the 
video stream new consumer offerings such 
as interaedve TV (e.g., video-on-demand, 
home shopping, viewer polling, and in- 
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TOPOLOGIES AND PROTOCOLS 

Telephone and cable systems use dramatically different communications architectures and stan¬ 
dards. If the RBOCs, interexchange carriers, and cable companies merge into the data highway, 
their systems will evolve to encompass each other’s advantages. 
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formadon-on-d€mand)* But the cable com¬ 
panies want to provide important business 
services, too, such as voice telephony, data 
communications, and access to on-line ser¬ 
vices. Most of all, they see the data high¬ 
way as a chance to exploit their piimaiy as¬ 
set: broadband coaxial cables stretching 
into an estimated 60 million U.S. homes 
and millions more around the world, 

A major challenge for cable companies is 
that their systems tend lo be proprietary and 
not interconnected. Constructing a nation¬ 
wide network will require adopting com¬ 
mon standards, installing giant gateways, 
and leasing backbone capacity from long¬ 
distance carriers (or spending big money 
to lay their own digital fiber trunk lines). 

Telephone companies. Where the cable 
companies are weak, phone companies— 
both local and long-distance—are strong. 
Cable has traditionally used a one-to-many, 
trunk-and-branch topology with little or 
no provision for '^upstream," or return, 
communications. The phone system was 
designed for point-to-point communica¬ 
tions and has evolved into the world's larg¬ 
est switched, distributed network, capable 
of handling millions of phone calls simul¬ 
taneously, tracking each one, and billing 
customers precisely for their usage. The 
phone system's legacy as a public utility 
has given it a degree of reliability and 
openness unmatched in the cable world* 
The phone companies want to send data, 
especi^ly video, over their vast networks. 
But the phone system suffers a bandwidth 
shortage: Although the trunk lines criss¬ 
crossing the country are of high-capacity 
fiber, the local loops into businesses and 


homes are typically two- or four-wire un¬ 
shielded copper with limited bandwidth. 

The Internet. Riding on the shoulders of 
the phone system is a remarkable world¬ 
wide computer cooperative, the Internet, 
a government-subsidized experiment in 
distributed computing, electronic commu¬ 
nity, and controlled chaos. The Internet 
doesn't own the pipes it passes through, 
and nobody owns the Internet, but it is 
growing by as many as 150,000 new users 
per month. If the wires and cables of the 
communications industry are the data high¬ 
way's foundation, the Internet may pro¬ 
vide its language, culture, and customs. 

A unification of phone and cable sys¬ 
tems could bypass the Internet and threat¬ 
en its relevance, but given the Internet's 


rich human and informational capital, the 
more likely scenario is that its technology 
will be harnessed for the highway. A num¬ 
ber of companies are working to make the 
resources of the Internet, which has a no¬ 
toriously arcane interface and command 
structure, more accessible to businesses 
and individuals. 

Policymakers. Washington is working to 
resolve policy issues concerning the data 
highway. Proposed legislation to ease reg¬ 
ulations on cable and phone companies 
has the support of the Clinton administra¬ 
tion. The most significant remaining chal¬ 
lenge is how to ensure universal access to 
the information infrastructure. A princi¬ 
ple enshrined in phone regulation since 
the 1934 Communications Act, universal 
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BYTE’s Recommendations for the Data Highway 


SHORT TERM (1994-1996) 


INF-R ASTRUOTURE 


• Backbones ensting standards [Tl/J% 
basic-rate ISDN]; increased use of frame 
relayr SMDS, and SONET; limited penetra^ 
tion of ATM; TCP/IP for intenietworKing 

• Local bop: separate phone (POTS, ISDN, 
cellular) and cable [analog, pay-per-view) 
delivery systems; emergence of packet ra¬ 
dio and PCS wireless 

• Trials of radio- and cable-based interactive 
analog TV 

• Trials of ADSL video-over-copper 

• Trials of switched di£^l video 

• Increasing insensitivity of “smartback¬ 
bone to end-point devices 

• Increasing commercialization of the In¬ 
ternet 

• Continued growth of commercial and busi¬ 
ness on-line services and entry of new 
parties 

• Prolrferatiofi of easy-to-use retrieval tools 
and infonnation agents 




• Lift restrictbns on RBOC delivery of video 
content in and out of region, but retain re¬ 
strictions against in-region ownership of 
cable companies by RDDCs. 

• See more competition at local loop from 
interexchange carriers and alternative- 
acce^ carriers; maintain restrictions on 
RBOCs' providing long-distance service. 

• Encourage two wires into each home— 
coaxial cable and copper—and multiple 
services to business locations. 

• Encourage greater penetration and tariff¬ 
ing of ISDN to business and residential 
users. 

• Encourage interactive TV tests to homes 
and businesses. 

• Encourage universal access to data-high¬ 
way on-ramps: open platform, common 
carrier, user subsidies. 

• Ensure data security and privacy without 
trapdoors. 

• Encourage upstream/downstream band¬ 
width symmetry. 

» Maintain multiplicity of free data sources 
on the Internet 


senfice requires telecoinmiinications com¬ 
panies (or telcos) to cross-subsidize the 
cost oi' serving poor, rural, or other less- 
profitable customers with higher-margin 
clients such as downtown businesses. If 
the data highway is to become a national 
asset and the basis for an infonnation so¬ 
ciety, access to it must be affordable to all 
(see the text box “Government Policy on 
the Data Highway"'). 

Meanwhile, efforts are under way in 


MEDIUM TERM (1996-^1998) 


N FR ASXRllOTOR E 


• Backbone: primary-rate ISON, frame relay, 
SMDS, SONET, and ATM; TCP/IP. 

• Local loop: fiber-to-the-node, dual services 
(phone and cable on copper and coaxial 
cable! or single-provider services (via coax¬ 
ial). Mix of POTS and ISDN, analog and 
digital cable. Some fiber to the home. Wide¬ 
ly installed wireless. 

• Bandwidth allocation remains skewed to 
downstream delivery. 

• Greater use of analog interactive TV. 

• Serious investment in swAched digital video, 
ATM to the node. 

• Early use of HDTV. 

« Widespread use of personal communi¬ 
cators. 


ROLIOY 


* Lift restrictions on in-region cross-owner¬ 
ship between cable and telcos. 

* Lift restrictions on RBOCs providing long¬ 
distance service. 

• Increase investment in fiber to the home 
and desktop. 

• Maintain antitrust vigjiance toward infra¬ 
structure and content providers. 


countries outside the U..S. to build similar 
national networks. Canada. Gennany, and 
Japan have major projects (see the text 
boxes “Data Highway Lags in Japan” and 
‘‘Europe's Many Data Highways”). Many 
LI.S. firms are rushing into foreign mar¬ 
kets to gobble up newly privatized tele¬ 
communications franchises or to conduct 
technical trials of systems they hope to 
replicate back home. Connecting all these 
regional initiatives, many argue, will be 
the existing, de facto international infor¬ 
mation infrastructure, the Internet. 

Lfser Views 

The data highway “will have a tremen¬ 
dous effect on how w'e work and do busi¬ 
ness with banks and our customers and 
suppliers worldwide,'" says Barry Cole¬ 
man, senior economist for Texaco’s alter¬ 
nate energy and resources depanmeni. 
“The dollars saved using electronic data 
interchange will be tremendous," he adds. 

Yet despite the potential improvements 
in productivity and communications prom¬ 
ised by the data highway, some corporate 
users remain wary. Bmcc Smith, MIS man¬ 
ager for ENSR Consulting and Engineer¬ 
ing, says he is worried about security. “I"m 
nervous about things like that: it's a dou¬ 
ble-edged sword,” (See the text box “High¬ 
way Safety: The Key Ts Encryption ”) 


LONG TERM (1998-2001) 


IN FR A3TRUOTU RE 


• Backbone: ATM over SONET, Broadband 
ISDN, SMDS over ATM, IPng 

• Local loop: single coaxial cable or fiber to 
the home, runnmg end-to-end ATM 

• UbiquRous bandwidth symmetry 

• Switched digital video infrastructure in 
place 

• Wide adoption of HDTV and early use of 
3-D/virtual reality services 


For some users, security is of such para¬ 
mount concern that they don't even out¬ 
source their communications needs today 
to private network providers, much less 
anticipate using a public backbone to ex¬ 
change sensitive information. “A public 
information highway doesn't mean a thing 
to me ” says Ben Fishman, LAN manager 
for the Wells Fargo Bank in San Francis¬ 
co. California. But Fishman acknowledges 
that on the customer side of the bank’s 
business, on-line banking services over 
the data highway could be an attractive 
time- and money-saver, 

A SIM report examines nine areas of 
concern for business users of the data high¬ 
way: standards for connectivity and inter¬ 
operability, competitive versus regulato¬ 
ry forces, access, protection of rights, pace 
of development, fonding of research, trans¬ 
port media, speed of data transfer, and the 
role of the Internet. As a rule. SIM advo¬ 
cates openness and competition wherev¬ 
er possible, but with adequate legal pro¬ 
tections to guard against monopolies and 
ensure equal access. As for the Internet, 
Keever of the Delaware Medical Center 
says: “We're concerned about its ability 
to scale up, both technically and adminis¬ 
tratively, as well as to provide appropri¬ 
ate security to end users.” 

Long-Distance View 

Long-distance carriers provide the high¬ 
speed long lines that now interconnect re¬ 
gional and national phone systems—and 
that form the backbone of the Internet— 
but they have higher aspirations for their 
role in the information infrastmeture: They 
are starting to get into the local-access 
business, and they plan to offer services 
(e.g,, mail, directories, and information) 
and hardware/softwarc products for cruis¬ 
ing the data highway. 

According to the terms of the 1984 
breakup of Ma Beli, the seven regional 
Bell operating companies, or RBOCs (i.e., 
Ameritech, Bell Atlantic, BellSouth, 
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Government Policy on the Data Highway 


JIJDIOIARY 


• MODIHED FINAL jUDGMENT, 
lANfJARY I9S4 

Judge Harold Greeners decision broke up 
the AT&T Bell System and created the ^v- 
en RBOCs. It forbade local telcos from 
manufacturing equipment, providing long¬ 
distance service, delivering video, or own¬ 
ing content 

• INFORMATION SERVICES RESTRICTIONS 
EASED, OCTOBER 1991 
Responding to an appeals court order, 
Judge Greene lifted restrictions against 
RGOCs^ providing rnforniation service al¬ 
lowing them to own news, sports, weather, 
and other data services distributed over 
their phor^ lines, 

• BELL ATLANTIC V. U,S., AUGUST 1993 

U.S. District Court Judge T. Ellis ruled uu- i 
coustitutionai the provisiou of the 1984 | 

Cable Act preventing local phone compa¬ 
nies from providing TV programming in 
their service territones. Now on appeal. 
Ruling applies only to Bell Atlantic. | 


Nynex, Pacific Telesis, Souihwesiem Bell, 
and US West), provide regulated local 
service and are concerned with the local 
loop—how data, voice, and video services 
get in and out of customer sites. Long-dis¬ 
tance (or mterexchan^e) carriers, such as 
AT&T, MCI, and Sprint, focus on the 
backbone and on value-added services. 
These roles, however, are starting to blur. 

One job now peiformed by long-dis¬ 
tance firms will remain the same in the 
data-highway era: They will provide the 
trunks, or long lines, that carry telephone 
traffic across the boundaries sepiirating lo¬ 
cal service areas in the U.S* and into oth¬ 
er countries. These lines are almost en¬ 
tirely fiber now, and most use SONET 
(Synchronous Optical Network), a CCYVT/ 
ITU standard that defines various levels 
of digital telephony service over fiber. 

Tmnk lines range in capacity from Tl 
rates (1.544 IVIbp.s) up to OC-48 (2.4 Gbps) 
and beyond. Today’s Internet backbone, 
for instance, is built on T3 (45 Mbps) lines 
operated by MCI. Local access from users 
to hosts and hosts to the backbone occurs 
at rates ranging from 2400 bps to 19.2 
Kbps for dial-up, or via leased lines at mul¬ 
tiples of 56 Kbps or 64 Kbps up to the Tl 
rate of 1.544 Mbps. 

The complex telco regulatory structure 
permits other roles for long-distance car¬ 
riers as well. They can manufacture equip¬ 
ment, which RBOCs cannot do. Long-dis¬ 
tance companies also offer value-added 


IS t^TI VE 


« HIGH PERFaRMANCE COMPtTTING ACT 
OF 1991 

Sen. Gore's bill authonied creation of the 
NREN (National Research and Education 
Network! and funded research on high¬ 
speed networking hardware and software. 

• H.R. 1757, NATIONAL INFORMATION 
INFRASTRUCTURE ACT OF 1993 
Airthon Boucher (D^VA). Status; Passed 
House of Representatives September 1993j 
no Senate equivalent, but portions are 
found in S.4, which is pending. Would ex¬ 
pand on the High Performance Computing 
Act of 1991, providing coordinated f^er- 
al program to develop and disseminate ap- 
plicatkMis for high-performance networking 
and high-speed networking in education, li¬ 
braries, health care, and provision of gov¬ 
ernment information. 

• H R. 3636, NATIONAL COMMUNICATIONS 
COMPETmON AND INFORMATION 
INFRASTRUCTURE ACT OF 1993 
Sponsors; Markey (D MA}, Fields (R-TXl, 
Boucher (D-VA), and Oxley (R-OHK Status: 
Introduced Nov. 22,1993. Major restruc¬ 
turing of 1934 Communications Act; would 
permit telcos to deliver video, open local 
telco market to competition, provide for 
open platform, ensure universal service. 

< H.R. 3626, /UmrRUST REFORM ACT 
OF 1993 

Sponsors; Brooks [D-TXl and Dingell (D- 
Ml). Status: Introduced Nov. 23, 1993. 
Would phase out limrtations placed on 
RBOCs by Modified Final Jut^ment to 1982 
consent decree breaking up AT&T. Would 
let U.S. Attorney General and FCC grant 
RBOCs the right to offer interstate and in¬ 
terexchange services, manufacture equip¬ 
ment, offer burglar alarm services, and 
own a partial interest [up to 50 percent 
or SO percent, depending on conditions) in 
electronic publishing ventures. 


services, such as formatted data handling; 
boih AT&T and Sprint, for instance, have 
begun to sell ATM backbone service di¬ 
rectly to customers who install private lines 
From their facilities to nearby long-dis¬ 
tance points of presence, or POPs. 

Most important, long-distance compa¬ 
nies are not enjoined from offering local 
phone service in competition with the 
RBOCs. The biggest news in this context 
is AT&T’s pending $12.6 billion acquisi¬ 
tion of McCaw^ Cellular Communications; 
wireless technology provides a means to 
bypass the RBOCs and connect customers 
directly to long-distance POPs, To the ex¬ 
tent that wireless communications become 


^X^CUTIVE 


* THE NATIONAL INFORMAHON 
INFRASTRUCTURE: AGENDA FOR ACTION, 
SEPTEMBER 15, 1993 

The Clinton administration proposed form¬ 
ing JITF [InformatioTi Infrastructure Task 
Force], composed of federal officials, and 
“U.$. Advisory Council on the Nil," com- 
pased of 25 public- and private-sector 
appointees. Amoug its goals; to promote 
private-sector investment; reform com¬ 
munications regulation; ensure universal 
service; promote applications in educa¬ 
tion, health care, manufacturing, and gov¬ 
ernment information; promote standards 
for seamless networking; ensure security 
and reliability; protect intellectual proper¬ 
ty rights; and improve management of the 
frequency spectrum. 

* VICE PRESIDENT GORrS ADDRESS, 
JANUARY 11,1994 

The administration voiced support for the 
Brooks/Dingell bill (H.R. 36261, which 
would allow competition between local and 
long-distance phone companies and pro¬ 
poses creation of a new, optional class of 
regulation for broadband interactive ser¬ 
vices, called Title VII. Three principles are 
paramount: private investment, fair com¬ 
petition, and open access. Legislation 
proposed by OUnton will aim to ensure uni¬ 
versal service and open access. The ad¬ 
ministration will also support other Nil 
measures, including networking research, 
applications development, and electronic 
delivery of government services. 


a key ort-ranip lo the data highway, the 
long-distance carriers—ai; well as wire¬ 
less providers such as RAM Mobile Data 
and ihe IBM/Motorola Ardis joint ven¬ 
ture—want a piece of the action, 

AT&T has yet more irons in the fire. It 
now owns the Eo and Go technologies for 
pen-based computing, signifying its in¬ 
tention to compete in die market for mo¬ 
bile end-user devices. And it has obtained 
agent-based communications software 
from General Magic, which fom^s the basis 
for an advanced messaging service called 
PersonaLink that AT&T unveiled in early 
January. 

The current regulatory environment 
works 10 the advantage of interexchange 
carriers, because they are freer than the 
RBOCs to move into new services. But 
with pending policy changes in Washing¬ 
ton, telecommunications competition could 
turn into a free-for-all. The result for cus¬ 
tomers could be fierce price competition 
and an explosion of service options. 

continued 
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Power lacked Upgrades. 


POWTR SUPPLIES 

■ 

SOLID-STEEL CASES 

1 

OWR-TEiMP ALARM 


‘*The premier power-supply maker’- 
John Ih'orak, PC Magazine, March 30,1993 
‘*The only company to go to fior a power supply^ 
Jeny Poumelle, Byte^ April 1993 

STANDARD UNITS 

These UL/CSA approved, fully tested power 
supplies are the best basic units available. 

STANDARD 205 SLLM ......$89 

STANDARD 220 DESKyTOMTR.. $89 


ULTRA-QUIET UNITS 


HQISE LEVEL! (rib) 


iPCWER supply MwaaupCLi 


Unratde your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 1986, their 
high-efSciency fens and 
low-turbulence drcuitry 
reduce noise by up to 84%! 


A must for home office or multmdia applications. 



SILENCER 20S SLLM.. $119 

SILENCER 220 DESKTOMTR.. $129 

SILENCER 270 DESKTOWER.. $179 


fflGH-PERFORMANCE UNITS 


RARV DESK 



Upgrade your computer with one of our premium 
TuAo-Cool power supplies—the choice of PC 
professionals. You’ll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-dean output, a high-capadt}^ cooling fen, 
UL/CSA/nV, a 2-year warranty for 300W 
models, and a S-year warrant}^ far the 450! Ideal 
far high-end workstations and netw^ork file servers. 

TURBO-COOL 300 SLIM/BABY.. $169 

TURBO-COOL 300 DESK/TOWER... S189 
TURBO-COOL 450 DESKTOWER... $349 



Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They^re rigid— 
unlike light-weight 
imports—so the PC’s 
a)mponenK are always 
properly aligned and grounded. 
You’ll enjoy easy system access, and wi th room far 
up to 18 drives, there’s real expandability! 


Desktop Tower Monster 


Exposed Dme Bays: 

5 

6 

n 

Total Drive Bays: 

7 

B 

18 

Motheri)oanl Capacity: 

1 

1 

2 

Power Supply Capacity: 

1 

1 

2 

Coolbg Fan Capadt)': 

2 

3 

6 

Filtered Air Inlet: 

Yes 

Yes 

Yes 

Lodcable From Doon 

Yes 

No 

Yes 

Beige or Black Finish: 

Yes 

Yes 

Yes 

Meets FCC-E Specs 

Yes 

Yes 

Yes 

Made in USA 

Yes 

Yes 

Yes 

SOLID-STEEL DESKTOP 

C4SE..... 

,.... $1 


SOLID-STEEL TOWER CASE... $295 

SOLID-STEEL MONSTER CASE.....$895 



Don’t wait for the acrid smell of 
burnt components! With our 
new 110 Alert, you’ll know 
if your PC is 
be^ damage occurs. 

Should the computer’s 
temperature reach IKTF, a 
alarm warns you that a fen has failed or that the 
cooling system is inadquate to handle tiiat extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it canies a lifetime warranty. 


110 ALERT 


$29 




Eliminate the risk of nemork downtime or data loss 
due to pwer supply feikne with the TwinPower 900 
redundant power system. It delivers higb-capadty, 
feuJt-tolerant power to your entire network server. 
Consists of two TurbcnCool 450 power supplies 
in parallel, udlizbg a special power-management 
interfece module. A must for mission critkd LANs. 
m 900 watts peak power 

■ 100 X more reliable 
than a single-unit 

m load-sharing design 

■ hot-swap capability 

■ 5-year warranty 

■ monster-case compatible 

TMTN-POWER 900... $995 


REDimUNT POWTR 


It’s a feet 486 chips run hot, often exceeding 185T! 
Now, you can cool your 486 to a safe 8S^-95T with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fen embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drh^e connector. Efiective, inexpensive insurance! 


■ cools CPU 70^* lOOT 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 


cm TEMP 



CPU-COOL {FOR 486s)...$29 

PENTACOOL (FOR PENTTUMs).$39 


PC powBC M Gooum, me. 

5995 Avenida Enemas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

We acoqjE Visaj MC, COD. or PO on approi'ed erdit, Warrmt}^ periods five jrears Ibr Twin Pott-Er and lEirbo-Cooi 450. Two years for Turbo-Cod (excqii 45Q)i, Silencer, and CPU coolers. One year for all others (except 110 Alert). 
Hem: 7 a.in. - 5 p.m, (FT) Mon. - Fii. Silerasr, TurboHCool, TwinPower, CPU-Cod, PentaCool, nod 110 Alert are traderaaiis or regiaieid t^emarb of PC Power & Cooling, Inc, ©1993 PC Power & Codin^^ Inc. 
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ADSL attempts to use existing copper phone wtre for broadband interactive video and ottier higfi-speed d^ftal 
services. An experimental variation on ADSL, known as DMT (Discrete Muttl-Tofle}, squeezes lour one-way video 
channels ofito onfinary twisted-pair wiring, alcHig with a two-way interactive backchannel and two ISDN channels— 
still leaving room lor regular analog telephone service. 


RBOC Reallgnmefit 

The local phone companies are the van¬ 
guard of data-highway construction; their 
lines into homes and businesses are the 
access ramps to the backbone. Yet their 
perspective is different from ihai of the 
interexchange carriers because RBOCs 
have, in effect been treated as utilities for 
the last decade. 

Two critical restrictions imposed on the 
RBOCs by the 1984 breakup of the Bell 
system were that they could not own in¬ 
formation services and could not deliver 
video content within their designated ser¬ 
vice areas. The judicial, executive, and 
legislative branches of the federal gov^ 
emment are now racing to see who can 
lift these provisions fastest: Last August, a 
federal court decision on behalf of Bell 
Atlantic wiped out the video restriction, 
pending appeal; and both White House 
initiatives and Congressional legislation 
have been introduced to ease regulation. 

Until new regulatory structures are in 
place, the RBOCs aie growing by buying 
cable properties ouLside their regions; the 
best-known deal is the pending $25 bil¬ 
lion merger of Bell Atlantic and Tele-Com¬ 
munications, Inc., or TCI, the nation's 
largest cable provider. At the same time, to 
protect themselves from expected compe¬ 
tition from other RBOC/cable partnerships, 
they are retrofitting their local systems to 
support video. 

Several approaches are being used. Bell 
Atlantic has conducted trials in northern 
Virginia and central New Jersey. The Vir¬ 


ginia test harnesses ADSL (A.symmetri- 
cal Digital Subscriber Line), a new tech¬ 
nology that lets conventional copper wires 
carry up to 1.54 Mbps of data—enough 
to deliver one channel of precompressed 
movies to a single user. The data is sent 
through the switched phone network to a 
set-top box that decompresses it and con¬ 
verts it back to NTSC analog video lor de¬ 
livery to the TV, The Virginia trial which 
began with a few Bell Atlantic employ¬ 
ees, is evolving into a market test of some 
2000 consumers in northern Virginia, 
ADSL is a quick-and-dirty way to pump 
digital video over the existing copper plant 
It's no match for 50 channels of cable, but 
with a pair of set-top boxes and an A-B 
switch, customers could receive video 
feeds from both their cable company and 
their phone company. By late 1994, says 
Beil Atlantic vice president of technolo¬ 
gy John Seazholtz* ADSL is expected lo 
support up to 6 Mbps of video plus ancil¬ 
lary services, as well as multiple users per 
premises and, when real-time compres¬ 
sion arrives in 1995, live TV, 

ADSL can also play a role in nonvideo 
applications. For instance. Bell Atlantic is 
considering bundling together Internet ac¬ 
cess software, ADSL compression, and 
ISDN service, to give customers easy, 
high-speed access to the Internet. The 1.54- 
Mbps downstream data rate would make 
downloading image files hundreds of times 
faster than o ver a modem, while upstream 
data transfers, at ISDN speeds, would be 
upwards of 25 limes faster. This raises the 


interesting possibility of CompuServe or 
Internet ftp sites becoming multimedia ser¬ 
vice providers. 

Bell Atlantic’s New Jersey trial uses a 
much more ambitious and expensive ap¬ 
proach, based on technology from Broad- 
Band Technologies (BBT) of Durham, 
North Carolina, BBTs system consists of 
several pieces. A host digital terminal 
combines telephony feeds from central 
phone offices and digital video feeds from 
cable headends and sends them over a sin¬ 
gle paired-fiber cable (for two-way trans¬ 
mission) to an optical netn^ork unit. (A 
cable headend is the central point at which 
TV signals downlinked from satellites and 
supplied by local stations are modulated 
onto the cable. A BBT device converts 
this analog video to digital.) The optical 
network unit, located at or near the cus¬ 
tomer site, then splits the signal back into 
digital video and analog telephony com¬ 
ponents and sends them, respectively, via 
coaxial cable to a digital set-top box and 
via copper wire to a standard phone. Re¬ 
turning signals follow the reverse path. 
BBT's set-top box is being developed with 
Philips Consumer Electronics and Com¬ 
pression Laboratories. 

Although BBT's architecture requires 
installing fiber nearly to the customer site, 
most telecommunications and cable com¬ 
panies were already doing this anyway. 
BBT's advantage is that it uses only a sin¬ 
gle fiber for voice and video data. Further¬ 
more, it adds star-topology switching to 
the video distribution system, providing 
customers with guaranteed but asymmet¬ 
rical downstneam and upstream bandwidth. 

Bell Atlantic’s BBT tiial builds on a ba¬ 
sic premi.se: that there will be two wires 
reaching into the home—the copper and 
coaxial cable already found in over 60 per¬ 
cent of U.S. households. Coaxial cable has 
ample bandwidth to support the applica¬ 
tions envisioned so fai^ for the data high- 
w'ay, especially if the backchannel is pro¬ 
vided through the switched phone system. 

Others foresee only one wire: a coaxial 
cable or a single fiber. Cable companies 
like TCI hope to provide both video and 
voice/data service over a single coaxial 
cable. Pulling fiber everywhere is coo ex¬ 
pensive 10 justify (e.stimates range as high 
as S4fK) billion to do every business, home, 
and school in the U.S.) until demand for 
broadband services is better understood 
and content offerings have matured. 

Besides, as Seazholtz points out, all¬ 
fiber connections pose a tricky technical 
problem: how to keep phone service alive 
during a power failure. The lasers used to 
drive fiber optics in the office or home 
would have to draw AC current and thus 
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•^ou asked for a powerful and affordable 
tool to develop cMent^server applications. That’s 
why 1 developed System Architect 3.0.’’ =ss'.=„c 




Developers and projea teams looldng 
for a CASE-based tool for client/ 
server application development will find 
the answer in System Architect"* 3,0. 
This latest version of the CASE 
price/performance leader includes 
the features of expensive took for a 
fiaaion of the cost. 


System Architect 3.0. 

SA 3.0 simplifies the development of 
client/server applications by support¬ 
ing multiple methodologies including 
Information Engineering, Gane & 
Sarson, Yourdon, IDEE, OOA&D, 
SSADM IV, Shlaer/Mcllor, and 
Ward 6c Mellor. It also features an 
integrated data repository you can 
customize. And it runs under MS 
Windows"^ or IBM^s OS/2 PM.® 


Flexibility And 
Functionality. 

The ideal combination of flexibility and func- 
donality Iras made SA the undisputed 
price/pedbnnance leader. As the needs 
ofdevelopen have changed, so has the 
WINDOWS, scope of SAs leatutes and options; 

Screen Painter: Alows reposicory- 
based development of GUI screens and menus 
or character-based screem. 

SA Object-Oriented Version: Supports 
Booth *91 and Coad/Yourdon. 

SA Rei^e Data Engineer: Reverse engi¬ 
neers SQL databases, induding SQL Server, 
SYBASE, DB2, Informix, and Omde. 

SA Schema Generator: Generates DDL 
and SQL triggers from entity models for 
Oracle, Informix, Ingres, PROGRESS, 
Paradox, dBASE III, DB2, SQL Server, 
SYBASE, and other SQL and 4GL databases, 
SA Project Docu mematio n Facility: 
Enables the automatic generation of 

deliverables 
with desk¬ 
top publislv 
ing quality 
from SA 
Encydopedia. 

< Paint GUI 
screens from 
dam in 
repository. 


Choose Your Development 
Environment 

SAiPowerBuiUer Link: Allows the 
exchange of design information between SA 
and PowerBuilder for the development of 
more robust dient/server applications. 

SA/SQL Windows Link: Works with 
Guptak SQL Windows, 
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[ ST ST EM ftRCHITECT 3,0 1 
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. ■»! U/sT TwIN Llk ft 

[ 5 A PJtQJECT gOC.UlWEitrftllOH F.ULLIT 1 ~j 

REOUmEMtllTS I ANftLrfiS ^ DU 1 6 If I CONST miCTIO^ 

^System Architect 3.0 covers your development lifecycle 
with a complete range of features and options, ‘ 

Put Your Project Team In 
A Class Of Its Own. 

System Architect 3.0 makes your project team 
more productive with a range of capabilities 
induding: 

Network Allows multiple team mem¬ 
bers to work concurrently on a project while 


sharing the SA Repositoiy by locking diagram 
and data dictionary records. 

Network Smmiy: Allows Projea Managers 
to uniquely identify and dassify petsonnd with 
appropriate levek of authorizadon, 

Acms Qmtml Alows team members to 
check-out, check-in, or freeze encydopedia 
objects with defined authorbadon. 

Version Contwl Allows projea encydope- 
dias, and their related files, to be saved and stored 
with appropriate version-idenrifying data, 
(Available in version 3.1) 

Call Us Today At 
800-REAL-CASE, XI38. 

To find out how to qualify for your free 
30'day evaluation copy, call us today, or fax 
us at 212-571-3436. 

SYSTEM! 
ARCHITECT 

rbpldn Software & S)^tems, Inc., 

11 Park Place, New York, NY 10007 

En^nd 44-926.881186; Benelux 31-3406-65530; 

Germany 49-6151-82077; Italy 39-49-8700366; 

Switzerland 41^1-6922666; Denmark 45-45-823200; 

Australia 61-02-346499: Sweden 46-8-626-8100; 

Elsewhere 1-212-571-3434 


© 153^4 Popkin Software & Sysicm*. Inc. The Sjrstem Arcfaicrci logo it t [rfldrmark of Popkin Software Sprerat. Inc. All other brard and product names are trademarks ot rfgjsicred trademarks of ihcir rctpecrivc koldcis, 
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Data Highway Lags in Japan 

Asao khizuka 

The data highway hasn't yet cojiie to Japan. NTT (Nippon Telephone & Tele¬ 
graph), Japan’s largest common carrier, has a backbone that is already 65 percent 
fiber, and corporations are using this fiber for intra- and intercity communications. 
ISDN is also available—there are more than 230,000 basic-rate ISDN circuits (64 
Kbps) and 3100 primary-rate circuits (1.5 Mbps), 

Implementing fiber to the home, or even fiber to the curb (also known as the 
Next Generation Communications Infrastructure) will be a long, tough road. NTT 
estimates that the cost to develop the new infrastructure will be $410 billion; if $18 
billion is allocated annually for this, the new' infrastructure will be built by 2015. 

Japan has also experienced a very slowly developing cable business. This is due 
in part to widespread coverage by broadcast TV, a large number of video rental 
shops, and the availability of alternative entertainment sources, such as Direct 
Broadcast Satellite, which now dishes out NTSC and HDT^ signals to nearly 63 
million subscribers. 

However, some Japanese multimedia network researchers think that the real use 
of the information highway will be for professional and business applications, not 
for the home, because of its cost. The Ministry of Posts and Telecommunications 
decided in December 1993 to deregulate CATV and boost the integration of broad¬ 
casting and communications by repositioning cable as a core medium. Under the 
new rules, cable businesses will be able to provide communications services in ad¬ 
dition to broadcasting, and foreign carriers will be able to enter the Japanese cable 
business. Nynex is already getting ready for experimental CATV service in Yoko¬ 
hama with Japanese partners, starting in the spring of 1994. And TCI is starting an 
advanced CATV service in Tokyo with Suginami CATV, beginning in October 
1994. 

Asor/ Ishizt*ka is a senior writer in the PC Bureau of Nikkei Business Fubiications, Inc. {Tokyo, 
Japan). He can be reached on the Internet at asao^famswortkjnii.edu, on CompuServe at 
74120,1663, or on BIX as *'asaQ\. 


would fail during an outage. BBT's hy¬ 
brid architecture, in which active optics 
stay at the curb while buildings remain do¬ 
mains of passive electronics, appears to 
be a safer solution for customers. 

On the opposite coast of the U.S., Pa¬ 
cific Bell has announced an ambitious 
multibillion-dollar plan to go it alone, with¬ 
out a cable partner, and rewire California 
with fiber and coaxial cable. It aims to pro¬ 
vide not just a “video dial tone’' (its right to 
do so relying on the Bell Atlantic precedent 
or new FCC regulations), but video tele¬ 
phony and data access as well. Says Keith 
Cambron, Pac Bell's director of systems 
engineering for consumer broadband: 
“Video telephony, because it's symmetri¬ 
cal and point-to-point, requires more of a 
telephony model than a CATV model.” 

Pac Bell's design presumes, as a starting 
point, a heterogeneous mix of end-user 
devices. Cambron identifies a minimum 
of eight: standard analog phones; standard 
cellular phones; home computers linked 
to the network by analog modems or dig¬ 
ital ISDN ports; RF modems that attach 
CATV to an individual PC (via an add-in 
card) or a network of PCs (via an RF-to- 
Ethemel converter); conventional analog 


set-top boxes; advanced digital set-top 
boxes; and plain old cable-ready TVs and 
VCRs. In other words, the network envi¬ 
sioned by Pac Bell doesn't make existing 
equipment obsolete, and it adds new^ digi¬ 
tal services incrementally. 

The architecture is similar to that of oth¬ 
er switched systems. Central office switch¬ 
es communicate by digital fiber to neigh¬ 
borhood nodes that serve roughly 500 
customers. From the fiber nodes to the 
customer site is shared coaxial cable, 
which terminates at an NTU (network in¬ 
terface unit) attached to the side of the 
building. From there, separate signals are 
fed by coaxial cable and copper to video 
and telephone devices, Cambron contends 
that there is enough upstream bandwidth in 
this design to permit video telephony. 

At the back end is where Pac Bell's 
legacy as a common carrier becomes most 
evident. The central switch communicates 
with a video gateway, which according to 
Cambron still needs development. This 
gateway provides the user's first-level 
menu selections; the second-level menus 
are for each particular service provider. 
All these interfaces are open and work co¬ 
operatively. “We want to encourage as 


many suppliers a.s possible to get onto our 
network with gateways to their video ser¬ 
vices,” Cambron says. 

Front Tninlts to Stors 

Cable companies already have the most 
bandwidth into American homes, but they 
haven't wired up many schools or busi¬ 
nesses. They also have the most to gain 
from retrofitting their networks to become 
data-highway access roads: While hold¬ 
ing onto their video delivery business, they 
could unseat the RBOCs by providing lo¬ 
cal access to long-distance carriers. The 
key technical need is to push fiber closer to 
the final delivery point. TCI and others 
are doing that, following models similar 
to the Bell Atlantic/BBT and Pac Bell proj¬ 
ects. Time Warner is trying a more radical 
approach that employs ATM. 

Cable systems are moving in roughly 
the same direction as RBOCs, which is 
why their partnerships seem so logical. 
TCI, for instance, announced in 1993 that 
it would spend $2 billion over the next 
few years to upgrade its system with fiber 
nodes and support for video compression. 
The upgrade was widely misreported to 
mean that TCI would supply 500 chan¬ 
nels of cable; the truth, according to vice 
president of TCI Technology (TCI's tech¬ 
nology subsidiary) Bruce Ravenel, is that 
TCI will have enough capacity for 500 
channels for a variety of business and con¬ 
sumer services, including traditional broad¬ 
casts, pay-per-view or video-on-demand, 
videoconferencing, voice telephony, and 
on-line access. 

Traditional cable systems use a distrib¬ 
utive architecture antithetical to two-way 
communications. Area headends, or cable 
programming distribution points that serve 
thousands of subscribers, receive program¬ 
ming via satellite or feeds from local broad¬ 
casters and shunt them onto coaxial ca¬ 
bles that run into neighborhoods, with 
cable drops to individual homes. Chan¬ 
nels are broadcast in 6-MHz bands be¬ 
tween the frequencies of 50 MHz and 450 
MHz, although newer systems can go up to 
750 MHz or higher. 

The two biggest changes since cable 
emerged 40 years ago were the develop¬ 
ment of addressable channel selectors (i.e., 
set-top boxes with individual ^D^s that can 
accept messages broadcast through the ca¬ 
ble system) and the discovery of a way to 
modulate analog video over fiber media. 
Cable systems have dramatically improved 
picture quality by shipping source pro¬ 
gramming around on interference-fr^ fiber 
instead of coaxial cable. Their potential 
for two-way communications, however, 
is still constrained by an analog trunk-and- 
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INDY includes ail the features above, plus: 32MB of RAM (expandable to 356MB); indyCarTf color digital camera; mIcrophene: e-bit graphics w/ Virtciai-24 support; 3 juggling baits; 141' 16;* 


!fyou've a Mac® or 

Windows® youli feel ri^ht 
at home witkIke intuitm 
Indi^ Ma^c itser mterfacs. 


Ran the world's best software for image 
processing CAD/CAM, ckemistry, GIS, 
C4SE, and more. 


Achlm almost reckless speed wilb a 

tSOMHz R4m"’ or lOOMHz MOOO® 

prrjc^ssor and a true 64-bit architecture. 


Despite a wafer-thin profile, INDY is 
packed Mth audio, video, and 2D and 
2D subsystems, yet stlil has plenty of 
room for option cards. 


f)r Ethernet lOBase-T or AUI, and 
[SDN make INDY an easy-to-reach address 
in anj/ virtual neighborhood. 


The video cr?p#ffides are 

m)W£#ide,dKjg7i 
reviews on ym de^~ 
top, and chats from your 
favorite chair. 


With tfe vofuwie buttons, headphone jad(, and digital and analog audio 
1/Os, ifs iike a sound system bidlt into a computer. 


f^DV 


Here's the machine that finally unites communications and 
computing; the machine that lets you design, 
simulate, and demonstrate in three dimensions; the machine for everyone who 
uses multimedia as a tool, not a toy. It also happens to be a nitro-fueled computer 
with afterburners. FAX (415) 94<>4343, Dept. B26 for both sides of the story. 


SUiconGraphics' 

ComputsrS^tms 


Tlje color cam&a 

is standard equipment; the most sens- 
ibie inpia device fir the visual worii. 

Worf: in the ftrst true muitimedia 
interface—the Indigo User 
Environment—and mer^ JD, blistering 
2D graphics, audio, video, and text 


it runs flp/jiifafiofjs pr every major 
platform: WindGWs/IX)S, Mac, and 
(MX — ati simulUineousiy. 


BuiiUn ports aaommodate every device 
imaglnabie: emr VC/ts, aH CDs 
(image, musk, and data), and MIDI 


INDY™ comes complete with all the 
hardware need for media-mail and 

video conferencing. 


or 19" non-interiaoed monitor, external volume conirols; 2 GI032 highrperfermartee expansion slots: space for 2 hard disk drives (accepts 21MB 3.5" floptical drive that reads/writes Macinioslt DOS and UNIX diskettes); Display PostScript*; Indigo MagfC" User Environment; Hot 
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Europe’s Many Data Highways 


BERND STEINBRINK 


H aving butli a uniform siandard 
for Buro-ISDN that was accepted 
by 26 network companies in 20 coun¬ 
tries, France Telecom and Deutsche 
Telekom are now trying to establish a 
European standard for the next genera¬ 
tion of high-speed networks. In cooper¬ 
ation with British Telecom, Spanish 
Telefonica, Italian STET/ASST, and 
Swedish Telia, the companies will build 
a Europe-wide, high-speed digital fiber 
network called Ihe Global European 
Network, or GEN, that should be the 
precursor of a future ATM (Asynchro¬ 
nous Transfer Mode) network. In the 
mid’1990s, GEN is expected to be ab¬ 
sorbed into the METR AN or Managed 
European Tninsmission Network, which 
will support data transmission at rates 
of up to 155 Mbps across Europe. 

AT&T now^ cooperates with most of 
these state companies on national ATM 
projects, as well as on PEAN (Pan Eu¬ 
ropean ATM Network), a pilot project 
set up by 18 European operators to test 
a broad palette of communication ser¬ 
vices. By mid-1994, PEAN will have 
nodes in Austria, Belgium, Denmark, 
Finland, France, Germany, the Nether¬ 
lands, Norway, Spain, Sweden, and 
perhaps other countries; interoperabil¬ 
ity tests scheduled for then will allow 
transmission of video and image data 
across the high-speed network. PEAN 
members have agreed to purchase and 
install ATM cross-connections that 
meet standards and recommendations 
from CCITT/ITU and ETSI (the Euro¬ 
pean Telecommunication Standard In¬ 
stitute), as well as specifications from 
He i de Iberg - bas ed E u rescom. 

France Telecom has started yet an¬ 
other project with Telecom PTT Swit¬ 
zerland called Betel (Broadband Ex¬ 
change over Trans-European Links), 
which began trials in September 1993 
with the interconnection of several re¬ 
search facilities in France and Switzer¬ 
land. Applications running on the Betel 
network include distance learning via 
videoconferencing and sharing super¬ 
computers for scientific computing 


tasks. The platfomi consists of 34-Mbps 
fiber-optic circuits, and the different 
sites are equipped with FDD! (Fiber 
Distributed Data Interface) LANs 
linked to the ATM plattbrm. Starting 
this year, cost-effective LAN intercon¬ 
nections at very high .speeds via ATM 
netw'orks will be offered. 

Another France Telecom ATM proj¬ 
ect is Brehat. a complete communi¬ 
cation system for videoconferencing, 
video transmission, LAN interconnec¬ 
tion, and circuit emulation. The first 
segments of this network will be de¬ 
ployed in the cities of Lannion and 
Rennes and at several sites in the Paris 
region this year. Full-scale commercial 
launch is planned for 1995. By then, 
about 17,000 kilometers of fiber-optic 
lines will be installed in France. 

Britain is a special case because ii 
liberalized its telecommunications in 
I99L allowing TV and lelephone on 
the same network and making invest¬ 
ment in fiber optics profitable for pri¬ 
vate companies. One of the most un¬ 
usual projects involves a company 
called Energis, which is owned by the 
12 regional electric companies in En¬ 
gland and Wales, Energi.s is planning a 
nationwide fiber-optic network that pig¬ 
gybacks on the power grid. The com¬ 
pany was granted a full telecommuni¬ 
cations operating license last May and 
since then has installed 1200 km of 
fiber by wrapping it anjund the wires of 
overhead electrical lines. By the spring 
of this year. Energises services—voice, 
data, image, and multimedia—will link 
20 of the country's largest cities and 
be available to businesses and residen¬ 
tial customers. By January 1995, En- 
ergi.s will extend the network to all ma¬ 
jor towns in ibe country. 

Gennany already has one of the most 
extensive fiber-optic networks in the 
world. Eteutsche Telekom has installed 
fiber in about 80 large cities and con¬ 
nected them to each other via fiber. 
This is the basis for a network called 
VBN (Vermittelandes Breitbandnetz), 
which was first launched in Februai 7 
1989. VBN allows data transfers at up 
to 140 Mbps for videoconferencing and 
is connected via satellite to interna¬ 
tional videoconferencing networks. 


VBN will be the foundation for a 
fiber-optic network leading into cus¬ 
tomer homes. One pilot project, BER- 
KOM (Berlin Kommunikation), has 
already been installed in Berlin for ap¬ 
plications .such as telepublishing, tele¬ 
medicine, and city information systems. 

In western Germany, the fiber-optic 
network will be built up through intro¬ 
duction of broadband communications 
services. A pilot ATM project called 
Broadband ISDN is scheduled for ear¬ 
ly this year, starting in Berlin, Ham¬ 
burg, and the Bonn/Koln (Cologne) re¬ 
gion. By 1996, the network will be 
made available for general use. 

Group Effort 

The three best-known Pan-European 
initialives are RACE. ESPRIT, and IM¬ 
PACT, all started by the EC (European 
Community) in the 1980s. RACE (Re¬ 
search and Devciopmeni in Advanced 
Communication in Europe) is focused 
on integrated broadband communica- 
lions and image/data communications. 
ESPRIT (European Strategic Program 
lor Research in Infonnation Technolo¬ 
gy) began in 1 984 and is now in its third 
phase. iLs focus is infonnation technol¬ 
ogy. and it includes an Office and Busi¬ 
ness Systems subprogram, slated to run 
from 1991 to 1994, that deals with im¬ 
age compression techniques for inter¬ 
active media. 

IMPACT 1 (Information Market Pol¬ 
icy Actions) ran from 1988 to 1990: in 
December 1991 the EC adopted its suc¬ 
cessor, IMPACT 2, to establish an in¬ 
formation services market in two key 
areas: interactive multimedia and geo¬ 
graphical information. At the end of 
1993, another effort, Info Euro Access, 
was established to develop the Euro¬ 
pean market for information serthces, 
especially those using broadband com¬ 
munications and Euro-ISDN. 

Most European ATM networks will 
remain pilot projects until the middle of 
the 1990s and will likely be used for 
business communication afterward 


Bemd Stembrink is a freekmce jounmlist based 
in Oldenburg^ Germany. He can he reached 
ou CompuServe at } 00277J444 oron BIX do 
**editors. ” 
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Highway Safety: The Key Is Encryption 


PAULINA BORSOOK 


mJM ow will infomiaiion sent over 
I I the data superhighway be kept 
safe and secure, ensuring privacy 
for individuals and commercial 
operators? This question is 
far from resolved, and it 
has provoked healed 
controversy about en¬ 
cryption regulations. 

Data encryption is 
vital because it*s the 
only way to ensure that 
data is kept strictly private— 
especially as communication 
shifts more and more to wireless 
pathways. Other security measures, 
such as requiring passwords or physi¬ 
cally restricting access to a network, 
are less reliable. According to Stephen 
Crocker, vice president at Trusted In¬ 
formation Systems {Glenwood, MD) 
and Internet area director for securi¬ 
ty, encryption implemented in hard¬ 
ware will be able to keep up perfectly 
well with gigabit speeds, but hardware 
implementations may prove too cost¬ 
ly in component prices, space, or pow¬ 
er consumption for inexpensive con¬ 



sumer devices such as set-top boxes or 
cellular phones. On the other hand, soft¬ 
ware encryption may not be able to 
keep up with very high-speed applica¬ 
tions. 

At the level of technology, how to 
use encryption routinely has not 
been worked out. Yet it’s es¬ 
sential: To feel comfortable 
using the data highway, 
consumers must be 
sure that information 
about their tastes and 
habits is kept private 
unless they authorize its 
release. Crocker points out 
that while DES, the most com¬ 
mon U,S. encryption technology, 
has been recenified by NIST (Na¬ 
tional Institute of Standards andTech- 
nology) for another five years, in¬ 
creasingly powerful computers may 
soon “have enough brute force to break 
yesterday’s code,” meani ng the years- 
old DES technology. 

More .secure schemes exist, and 
this has led to a new kink to the en¬ 
cryption debate: how law enforce¬ 
ment agencies should deal with vir¬ 
tually uncrackable new public-key 
and compound encryption techniques, 
such as PGP (Pretty Good Privacy), 


branch topology in which the source signal 
passes through 30 to 50 cascaded ampli¬ 
fiers before reaching each destination. 

Unlike with the switched phone system, 
all the nodes in a given area share a com¬ 
mon cable, as on a “shared media access” 
LAN such as Ethernet. In theory, with a 
contention access scheme like Ethernet’s 
CSMA/CD, customers ought to be able to 
vie for upstream bandwidth and send mes¬ 
sages to each other or to a server; unfor¬ 
tunately, each drop on the cable produces 
electrical noise (i,e., noise mgress), which 
is progressively magnified on its way back 
up the cascade to the point where it over¬ 
whelms the signal Even without the noise 
problem, the thousands of customers on 
each cable segment would rapidly deplete 
the available upstream bandwidth. 

According to Mario Vecchi, vice pres¬ 
ident of network design and architecture 
for Cable Television Laboratories (Cable¬ 
Labs)—the cable industry’s equivalent to 
Bellcore, the joint research facility of the 


RBOCs—^the solution to this problem, 
now being implemented by cable provid¬ 
ers, is to reduce the number of amplifiers 
in the cascade and the number of drops on 
each segment. By pushing fiber further 
into a given area, each segment can serve 
up to 500 customers, and only 3 or 4 am¬ 
plifiers come between the fiber node and 
the user. At the same time, new super 
headends connected by SONET rings will 
serve 100,000 or more customers. This 
standands-based architecture will let cable 
systems interconnect more easily with tel¬ 
cos and data services. “Point-lo-pjoinl links 
just to serve our own needs are no longer 
possible,” says CableLabs’ Vecchi. 

Existing frequencies between 50 MHz 
and 750 MHz will be used for downstream 
broadcast, while the subsplit frequencies 
from 5 MHz to 42 MHz are available for 
upstream data. At 6 MHz per channel, this 
translates into six channels of full upstream 
video, or many more subchannels of text or 
other data. The local loop will still share 


These schemes can protect people from 
malicious industrial competitors—or 
stymie law-enforcement agencies on 
the trail of a criminal money-laundering 
scheme. 

The Clipper chip proposed by the 
U.S. government largely for telephone- 
based communications uses an encryp¬ 
tion technology that provides a “back 
door” accessible to government agen¬ 
cies authorized for a wiretap. The pro¬ 
posal has been met with a storm of 
legal and technological controversy, 
although the govemmem has said it is 
considering aliemaiives. 

Despite Clipper, “if s not a big trick 
for criminals to encrypt conversations,” 
says Crocker; they can, for instance, 
obtain foreign DES products. So un¬ 
less thc U.S. government makes Clipper 
mandatory on all telecommunications 
gear and, in Crocker’s words, “outlaws 
stray cryptography”—two actions it 
has repeatedly said it will not lake^— 
there is no reason society’s bad ele¬ 
ments would use products that give law 
enforcement a means to entrap them. 


Safi Francisco-bosed writer Paulina Borsook 
wrote about security in the May 1993 issue of 
BYTE. She can be reached on the Internet as 
toris^ wellsfca.us or on BIX c/o editors ." 


media, and the contention access protocol 
hasn’t been determined, although one like¬ 
ly contender is DQDB, which is an IEEE 
standard used in MANs (metropolitan-area 
networks). 

TCI Technology’s Ravenel says TCI is 
implementing a scheme like Vecchi de¬ 
scribes, with an added twist: The company 
will actually install two coaxial cables to 
each feeder, one of which will be “dark” 
until sometime in the future. The primary 
wire will be configured with asymmetrical 
bandwidth: downstream from 50 MHz to 
750 MHz or higher, and upstream in the 
subsplit frequencies. Ravenel asserts— 
and many agree—that in the near term, 
information and consumer services will 
be heavily biased in favor of data deliv¬ 
ery. The upstream bandwidth available on 
the first cable will be enough to suppon 
voice phones, two-way data, PCS (per¬ 
sonal communications services, the new 
wireless spectra that will be auctioned off 
by the FCC this year), and video telephony, 
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The Tools for New TV 


TOM H. HALFHILL 


T hink of it as the world's largest 
WAN (wide-area network) with the 
world's largest database servers at one 
end and the world's largest number of 
clients at the other: That's the vision for 
broadband ITV (interactive TV). 

The clients, of course, are ordinary 
TV sets, augmented by a new genera¬ 
tion of digital set-top boxes that will 
rival the processing power of today's 
PCs and workstations. The seivers are 
likewise a new breed of computers that 
not only have enough storage for vast 
libraries of movies, TV shows, and mul¬ 
timedia applications, but also are capa¬ 
ble of feeding that data downstream to 
millions of users—in real time, on de¬ 
mand. In between, tying everything to¬ 
gether, is the nationwide broadband net¬ 
work that flawlessly switches all this 
traffic while ensuring that every trans¬ 
action is billed to the appropriate user. 

The whole system is far larger and 
more complex than anything that exists 
today. Its nearest relative is the public 
telephone system—a low-bandwidth 


network that terminates into relatively 
simple analog devices and is designed 
to deliver communications instead of 
content. ITV is so new that critical 
pieces of the hardware and software 
technologies are sdll being invented. It 
won’t come cheap, it won't come easy, 
and it probably won't come as quickly as 
some people are predicting. 

Will it come at all? No question. ITV 
definitely isn't a technology in search 
of a solution. In fact, it’s the technology 
that’s the problem. 

Consider, for example, the servers 
that will form the hub of this great net¬ 
work. Most of today's databases store 
relatively simple data (e.g., names and 
addresses), and their I/O model is trans¬ 
actional, so minor delays are common 
when accessing records. But headend 
servers on the ITV network must store 
full-motion video, stereo sound, and oth¬ 
er rich data types. These “video servers" 
must also achieve real-time or near real¬ 
time throughput, because even brief de¬ 
lays will cause visible glitches on home 
TV screens. 

Oracle (Redwood Shores, CA), which 
hopes to become a key player in this 
field, says that most of its current data¬ 


base customers manage 100 to 150 GB 
of data. Oracle's biggest customer^ a 
credit-history company, has a database 
approaching 1 TB (1024 GB). But the 
ITV network of the future will store the 
world's entire movie libraiy, estimated at 
65,000 films. Each film requires 1.5 GB 
or more of storage when compressed in 
MPEG-2 formal. That adds up to about 
95 TB. Now add aU the historical news 
footage and popular TV shows that will 
eventually be stored, too. And don’t for¬ 
get the other content, such as electronic 
catalogs and interactive encyclopedias, 
and things yet to be imagined. 

The bulk of this material will be ar¬ 
chived in near-line storage: banks of au¬ 
tomated jukeboxes that can mount tape 
cartridges or optical disks on the video 
server within seconds of a user's request. 
The server will copy the video onto its 
local mass storage, probably striping the 
data across arrays of hard disks for re¬ 
dundancy and faster access. Then it will 
buffer the data in RAM while pumping 
It downstream to the user's set-top box. 
Frequently accessed material, such as 
the most popular movies and games, 
may be p)emianendy maintained on local 
storage. Special software will track view¬ 
ing habits, automatically loading It*s a 
Wondejfiii Life in December. 

Consumers will expect the same reli¬ 
ability from the ITV network that they 
do from the public phone system, so 
video servers will need careful mainte¬ 
nance, An airay of 1000 liaid disks will 
lose an average of one dri ve per day, ac¬ 
cording to MTBF (mean time between 
failure) statistics. Technicians will pa¬ 
trol rooms of servers and jukeboxes, hot- 
swapping failed drives on the spot, just 
as they used to keep ENIAC running 
by constantly replacing blown vacuum 
tubes. 

If the storage requirements of video 
servers seem daunting, the I/O is night¬ 
marish. During peak hours in major 
cities, thousands of people may be re¬ 
questing videos. Today’s broadcast mod¬ 
el is synchronous: One “copy" of a mo%ie 
is sent over cable or the airwaves to a 
mass audience, and everyone watches 
it al once. Pure video-on-demand is asyn¬ 
chronous: If 5000 people on Saturday 
night want to watch die latest hit film, 
only a few will punch in their orders at 


Broadband Interactive TV 


Headend video server 


rr 


Local mass atorage 
(ha/d disk array) 


Audio/vkl«{}/EJala btt stfBarri 






§ 


Intaraotive 






Server k -- w- 

3m 


Near-line alocage 
^automated Jukeboxes) 



Digital set-top box 

CPU 

Glue logic 
1-3 MB al DRAM 
Flasti ROM 
Operating system 
GrapHIcs chip 
Display chip 
Video RGB OAC 
Audio OAC 
Power supply 


RF iLiner 
Saw titter 
Demodulator 
Error correction 
Audio interface 
MPEG decoder 
Dolby decoder 
IR interface 
RF modulator 




ft 


To prevkte videcMin-deiitend, mulUniedla encyclopedias, and other new services, ITV networks wlN need high¬ 
speed servers wttli vast amounts of mass storage. Material will be stored on d^itaJ tapes or optical disks in 
automated jukeboxes. When the network lecehes a user's reriuest via the upstream bachchannel, the server 
will retrieve the appropriate file from the jukebox and copy it to a haul dish array, from which the compressed 
video will be spooled downstream to the user's digital set-top box. The box will decode and decompress the 
video and then modulate an analog signal for the TV. 
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the same moment. Thus, the server must 
stream the same video to thousands of 
destinations according to different time 
bases, some only seconds apart. 

To complicate matters still further, the 
video server will provide virtual VCR 
functions* such as pause, rewind, fast- 
forward, slow motion* and frame ad¬ 
vance. So it has to update thousands of 
file pointers to keep pace with frequent¬ 
ly sifting viewing patterns. 

What kind of computer can do aJI this? 
“I think 'computer’ may be the wrong 
word/’ says Greg Hoberg, marketing 
manager of the video communications 
division at Hewlett-Packard (Santa Clara, 
CA); '‘it’s really an I/O machine.*’ Hoberg 
says the problem is not computational 
and therefore requires an entirely new 
approach to hardware design. “We’re 
trying to come up with the architecture 
that is appropriate to this problem. ITs 
a problem of I/O and mass storage* not a 
problem of MIPS” 

HP’s video server, dubbed the Video 
Engine, is expected to be ready in about 
a year. Hoberg says it will be a highly 
scalable machine that fits into HP’s 
vision of numerous servers distributed 
across a hierarchical network. Local serv¬ 
ers will supply the most popular videos, 
while remote machines that serve many 
localities will store less-popular content. 
This topology could minimize headend 
costs without compromising access. 

HP isn’t alone in the scramble to gain 
a foothold in the high-stakes video-serv¬ 
er market. IBM and DEC see video serv¬ 
ers as a potential use — even a savior — 
for large minicomputers and mainframes* 
Microsoft. Intel, AT&T, Silicon Graph¬ 
ics, Motorola* nCube, and Oracle are a 
few of the other companies working on 
hardware and software. As with anything 
new, different approaches are emerging* 

Unlike HP, Oracle and nCube (Foster 
City* CA) tliink video servers do need 
great computational power* They’re de¬ 
signing servers using nCube’s massive¬ 
ly parallel computers and Hypercube 
architecture. In their view* symmetric 
multiprocessor systems have too much 
hardware overhead and will quickly fall 
victim to bus saturation if applied to 
large-scale video-on-demand. 

To boost the server’s I/O bandwidth, 
nCube interconnects large numbers of 
proprietary microprocessors comparable 
to a 3^6 but optimized for throughput, 
Oracle, which is writing the softw'are. 


says iin nCube-based video server with 
1024 processors could supply video to 
7000 homes. A larger nCube-2 comput¬ 
er supports up to 4096 processors and 
could serve 30,000 homes. 

“No one knows for sure how these 
machines will be used,” says Benjamin 
Linder, director of technical marketing 
for Oracle’s Media Server project, “So 
Oracle is designing a system that’s as 
general as possible. WeTe trying to cre¬ 
ate servers to act as living libraries on 
the data superhighway.” 

Linder says that the massively parallel 
approach is overkill for video I/O, even 
on this scale* but nevertheless makes 
sense because the server could handle 
tasks that otherwise would be shunted 
down,stream to the user’s set-iop box. 

This is a key point. New computers 
are needed for both ends of the ITV net¬ 
work — clients as well as senders. Digital 
set-top boxes are much more than simple 
tuners or descramblers, yet their cost 
must be driven down to about $300 be¬ 
fore broadband ITV is economical. 

Consider what a typical box might 
contain. Start with a powerful CPU, such 
as a 486* PowerPC, or Mips R4{KKI. Add 
1 to 3 MB of RAM; a high-speed graph¬ 
ics chip for screen overlays and video 
games; a display chip; a 1-GHz Rl^ tuner; 
a demodulator; an error-correction chip; 
an MPEG-11 decoder; logic to strip the 
audio soundtrack from the incoming 
video; a Dolby decoder; Iwo 16-bii audio 
D/A converters; a video RGB convert¬ 
er; an RF modulator: an infrared inter¬ 
face for remote control: flash ROM for 
the operating system; a security chip to 
prevent theft of service; and a switching 
power supply. 

“People have this interactive TV vi¬ 
sion, but if the seMop box costs $1000* 
it’s not going to be wortli it,” notes Roger 
Kozlowski, vice president and technical 
director for the consumer segment of 
Motorola (Phoenix, AZ). That’s why Or¬ 
acle and nCube are designing video serv¬ 
ers that can shoulder part of the compu¬ 
tational burden. They seem to be in tlie 
minority, however. Other companies are 
belting the set-top technology will be af¬ 
fordable by 1995 or 1996 — and it’ll be at 
least that long before the network infra¬ 
structure is ready to support it* 


Tom /?. HalJJiiU is a BYTE senior editor 
You con reach him on the Internet or BIX at 
thalJJiiil^hbt, com. 


which needs 384 Kbps to L54 Mbps of 
bandwidth, Ravenel says* 

TCT’s second cable will be midsplit, 
with the “free” portions of 500 MHz of 
bandwidth allocated in each direction (the 
second, digital-only, unamplified cable is 
subject to RF ingress). When activated, 
this cable would allow TCI to provide 
more than just telephony: It would em¬ 
power subscribers to become originators* 
not just consumers, of content—in effect* 
to become broadcasters in their own right. 
“You’re more likely to be enfranchised as 
a user if your cable service allows you to 
communicate with other users,” says Alli¬ 
son Mankin, a researcher at the U.S. Naval 
Research Laboratory and a cochair of the 
lETF’s “IP:next generation” project 
Cable companies are serious about using 
upstream bandwidth to compete with the 
RBOCs in local phone access* The top five 
cable firms—TCI, Time Warner Cable, 
Continental Cablevision, Cox Cable Com¬ 
munications, and Comcast—jointly own 
TCG (Teleport Communications Group), 
the leading alternative access provider* 
which connects local users to interex- 
change-carrier POPs. Large corporate cus¬ 
tomers are already contracting with TCG 
for primary or backup access from their 
phone systems directly to long-distance 
carriers* Now cable companies want to of¬ 
fer the same option to smaller businesses 
and individuals. Access to the long-dis¬ 
tance network through the cable system 
could lower costs for customers and give 
RBOCs a run for their money. 

Future Networks 

A technology that may bring cable and 
phone companies even closer together is 
ATM, which spans the gap between pack¬ 
et-switched and circuit-switched technol¬ 
ogies by using elements of each. ATM 
splits data into small chunks, like a packet 
service* but the cells are all of equal size. 
Then, instead of routing each cell individ¬ 
ually, ATM sets up a virtual circuit and 
streams them across the network. Aside 
from its scalability and uJirafast switching 
performance (622-Mbps ATM products 
available now), what makes ATM so 
attractive for video applications is its abil¬ 
ity to allocate bandwidth on demand and 
assign priority levels to cell streams* This 
means ATM can guarantee nearly real¬ 
time delivery of digital video data, “ATM 
is the right kind of switching technology 
for interactive video,” says TCI’s Ravenel. 

To test this hypothesis and to push ATM 
technology to its limit. Time Warner Cable 
is conducting an Interactive TV and video- 
on-demand trial in Orlando* Florida, to¬ 
gether with AT&T, Silicon Graphics* and 
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at 1-7W-641-8600. 




□ 


□ 



HevSnSf^BmStmntlu 


NcwG«n %9tein« Corporation. 17580 Ncwhope Street. Fountain Vallc^y, CoJifomia 92708. Telephone 714-841-8600. Fax 714-641-2800. 
©1993, NewGen Systems Corporation. All trademarks and registered trademaiks are of their respective companies. 
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ADVERTISEMENT 

Far Beyond Multimedia, Imaging, Document Image Processing, Electronic Archiving, 
Optical Storage COLD, OCR, Workflow, Indexing, etc. 

Global Information Management By Elex 

The Elex Global Information Management concept integrates into one system the management of structured and 
unstructured information, using the standard client database and application. Structured information is entered 
manually into the computer, whereas unstructured information, such as Images^ FormSj Voice and VideOj Word 
Processing etc., is captured and manipulated by the relevant technology for each information object type. 

Beyond simple electronic storage of paper 

The difference between Global Information Mangement and the other technologies mentioned in the title of this 
article is more than just semantics, it is the difference between a system that simply transfers an existing paper 
filing system to an electronic media, adding some kind of searching mechanism, and a Global Information 
Management philosophy which offers an overall view in the management of the full mass of information which 
organizations handle on a daily basis. 

The ''Corporate Intelligence’* of any organization consists of more than just paper. It includes voice, video, word 
processing, spreadsheets, etc. As a result, the challenge today is not to replace a paper archiving system with an 
electronic one. It is the challenge of supplying a comprehensive Information Systems solution for the 
comprehensive management of all the different types of information objects that the corporation deals with. 

Advanced Technology 

Elex works alongside most of the UNIX environment suppliers such as SUN (Strategic Partner), and suppliers of 
other environments such as IBM (OEM), and uses very sophisticated technologies in its Elex Electronic Filing 
system (EEF). These technologies include: Ciient/Server implementations, standard imaging technologies (Scan, 
Store/Retrieve, Edit, Print, Communicate, etc.), highly sophisticated Neural Network prediction systems 
developed by Elex to improve access time for a jukebox management system with more than 1 Terabyte storage, 
and Fractal compression methods, also developed by Elex to deal with the problems in compression of large 
color images. 

Most imaging projects in the last decade could not live up to the expectations, and often failed altogether. The main 
reason for such a poor result is that a user will not wait for more than 5 seconds to find a document in the system. 
Elex has therefore applied itself to resolving the performance problem by concentrating intensely on performance 
enhancement technologies such as Form Separation and applying Neural Network prediction concepts to 
jukebox storage systems. 

Switzerland’s Largest Bank Chooses an Electronic Filing System from ELEX 

ELEX Information System SA, developer of the ELEX Electronic Filing System was selected by the Union Bank of 
Switzerland to supply an Electronic Document Image Management system for Signature Control, ELEX 
implemented the Signature Control application using EEF (ELEX Electronic Filing) in a Distributed, Interoperable 
Wide-Area network, featuring Sun UNDC Servers and UNIX, MS-Windows and X-Terminal clients. 

"This is a perfect illustration of our powerful Electronic Filing concepC said Avigdor Luttinger, Managing 
Director of ELEX. “With our unique combination of Information Object Management, Database Application 
Generator and Open Systems Client-Server implementation, we were able to provide the UBS with the working 
prototype in response to every question raised during the Vendor Selection and Evaluation process.” 

Nissim Avershal, Elex’s President added; “EEF goes beyond Document Image Management, offering for the first 
time Global Information Management that combines Structured (Database) and Unstructured (Image, Voice, 
Text,,..) information in a coherent application driven form.” 

For product and VAR information 

Elex proposes to all those organizations and VAR currently involved in Global Information Management projects 
to cooperate with us in all stages of the project, from the definition of the needs, helping to define the RFP, to 
supplying technologies for a running project. We will even take charge of failed or distressed projects! 

Call Mr Lars Bratt (022-738-1188) in Switzerland, or Mr. Robert Verheijen (415-325-8071) in the U.S.A. 

We are awaiting your call, it will probably change the way you are currently dealing with information. 

ELEX INFORMATION SYSTEM, SA 

The Global In formation Management Company 

INT’L: 65 RUE DE LAUSANNE 1202 GENEVA SWITZERLAND TEL. (41-22) 738-1188 FAX (41-22) 738-1190 
U.S.A.: 648 MENLO AVENUE, SUITE 5 MENLO PARK CA TEL, 415-325-8071 FAX 415-325-8072 
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others (see the text box “The Tools for 
New TV”)- This trial uses ATM end-to- 
end, from the massive video servers at the 
back end to the set-top boxes in subscriber 
homes* It’s a costlier solution than TCI or 
Pac Bell is trying, but it may be more for¬ 
ward-looking. Ravenel says he’s not sure 
ATM to the home is necessary but he’s 
grateful to Time Warner for trying it out. 

Some are even less certain about ATM, 
cautioning that it has been overhyped. This 
view is panicularly found in the Internet 
community, which tends to be skeptical ^ 
about one-solution-fits-all tech^ 
nologies. “We don’t have to have 
a single, universal architec¬ 
ture,” says Tony Rutkow- 
ski, an Internet pioneer 
and director of tech¬ 
nology assessment 
at Sprint. “It’s non- j 
sense to think that 
everything will run 
over ATM." 

Craig Panridge, a se 
scientist at Boll Beranek and 
Newman (BBN) and author of 
Gtgahii Nerworking {Addison-Wes¬ 
ley, 1994), say.s that although enter¬ 
prise ATM switches from Fore Systems 
and Lightstream (a joint venture of Unger- 
mann-Bass and BBN) can deliver their rat¬ 
ed 155-Mbps speeds, some high-end 622- 
Mbps switches have failed from a lack of 
adequate How contioL “ATM switches are 
really designed for steady, not bursty, traf¬ 
fic. But data communications is bursty, so 
they drop bits all over the Door," he says, 

ATM also doesn’t now suppc»n multi¬ 
casting, which means that all transactions 
are point-to-point. This could prove very 
inefficient for broadcast video content, 
such as live news or sports events, when 
millions of users are watching the same 
source and don’t need to be individually 
addressed Still, cable and telco executives 
almost unanimously conclude that ATM 
will be a vital backbone technology for 
the data highway, weaving together the 
cable, telco, and data service providers. 

Linking with Content 

Another problem that both cable compa¬ 
nies and telcos confront in promoting their 
visions of the data highway is that neither 
owns meaningful data content. The cable 
companies bring to the party lots of enter¬ 
tainment properties and Hollywood rela¬ 
tionships, but these are a far cry from busi¬ 
ness-oriented information sources such as 
demographic databases or parts catalogs. 

To gain access to this information, cable 
and phone companies are forging links 
with on-line services. In late 1993, Com¬ 


cast and Viacom announced they would 
test delivery of Prodigy and America On- 
Line over cable systems in Castro Valley, 
California, and elsewhere. Continental Ca¬ 
ble vision began a trial last December in 
Exeter, New Hampshire, that lets some 
home and business cable customers con¬ 
nect directly to CompuServe; and in early 
1994, Continental will offer cable sub¬ 
scribers in Cambridge, Massachusetts, a 
direct link to Performance Systems Inter¬ 
national, or PS I (Herndon, VA), a leading 
commercial Internet provider, 
k For all these arrangements, cus- 
tomers hook up an RF modem to 
their cable and from there con- 
^ nect to a PC, Mac, work- 
station, or network. The 
result of using broad- 
band coaxial cable 
instead of twisted- 
pair copper for data 
delivery is a thou- 
sand-fold increase in 
■F speed. Says Daniel F, Ak- 
^ erson, chairman and CEO of 
set-top box maker General In- 
stmment, “A high-resolution image 
that now takes 15 minutes to down¬ 
load over a conventional modem will be 
accessible within a few seconds.” 

Zenith ElecU’omcs (Glenview, IL) makes 
one such interface, called Home Works, 
that sells for $495 and consists of an ex¬ 
ternal cable modem (with Ethernet out¬ 
put) and a PC bus card. Home Works is 
being used for the Continental/Compu¬ 
Serve trial in Exeter, and Zenith is also 
pannering witli Spry (Seattle, WAj to pro¬ 
mote cable-based Internet access via Spry’s 
Air Navigator, a $149 Windows-based 
software package. 

DEC is getting into the act with Chan- 
nelWorks, a bridge that permits inter¬ 
connection of El heme L LANs over CATV 
systems, supporting 10-Mbps speeds at 
distances of up to 70 miles. According to 
a Datapro Information Services report, 
“Data over CATV," DEC has partnered 
with TCI, Continental Cable vision. Times 
MiiTor Cable, and others, and is targeting 
ChannelWorks at businesses, hospitals, 
state and kK:al governments, and educa¬ 
tional institutions. Both the DEC and Ze¬ 
nith modems require two-way cable sys¬ 
tems and support symmetrical data rates. 

Start-up Hybrid Networks (Mountain 
View, CA) is taking a different approach 
with an asymmetrical architecture that uses 
both cable and phone lines. Its product 
uses RF modem technology for 10-Mbps 
downstream data over subsplii frequen¬ 
cies and sends return data over convention¬ 
al phone lines at 9600 bps to 19.2 Kbps. 


Hybrid has also demonstrated upstream 
communications over ISDN, using 2B 
channels, or 128 Kbps* President Howard 
Strachman notes that only 15 percent of 
U.S. cable systems are now two-way, and 
of those, most suffer noise ingress that 
makes provision of even a single 6-MHz 
upstream channel nearly impossible. Hy¬ 
brid’s product will thus serve the millions 
of users lacking advanced cable service. 

But looking forward to the time when 
fiber nodes move closer to end users, Hy¬ 
brid is also working with Intel and Gener¬ 
al Instrument on a device that communi¬ 
cates in both directions over cable. This 
two-way RF modem, slated to be used for 
the Viacom and Comcast trials this year, 
will be implemented on a PC add-in card, 
not in an external unit like HomeWorks. 
Strachman says the specifications for the 
final card aren’t set but could include 
NTSC-to-VGA conversion; if so, he says, 
a single board would “cable-enable" a PC 
for both video reception and data I/O. Al¬ 
though the initial product is for the ISA 
bus, future versions could support other 
I/O buses or PCI (Peripheral Component 
Interconnect) or could be built directly into 
a set-top box. 

Services such as CompuServe and Pnxi- 
igy were designed around the presump¬ 
tion of scarce bandw idih, but with con¬ 
nection rates orders of magnitude higher, 
they will be able to offer richly detailed 
multimedia user interfaces and new capa- 
bililies such a.s interactive imaging, store- 
and-forward audio and video communi¬ 
cation, and “rentals” of massive data sets. 
“Some believe that a good part of the re¬ 
quired transport infrastmeture [for the data 
highway] already exists in the cable plant,” 
says Datapro analyst Lance Lindstrom. By 
adding support for data communications, 
he says, cable companies can leverage their 
bandwidth advantage over the telcos and 
assume the role they see for themselves 
as “important contributors” in building the 
information highway. 

The Data Web 

People often confuse the Internet’s physi¬ 
cal stmeture—its web of T3 trunks linking 
IBM RS/6000-based routers and its vari¬ 
ous dial-up and dedicated access lines and 
services—with its true identity: a set of 
software protocols and tools, thousands of 
open data servers, a community of more 
than 20 million users, and a process for 
engineering upgrades. But in theory, this 
identity could be divorced from today’s 
Internet hardware and the “Net” would 
still exist; indeed, if the data highway turns 
into a melding of cable and telco infra¬ 
structures, the Internet could live on as a 
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One Monitor Can Do It All” 


BEST COLOR QUALITY: VIEWSONIC 17 



"The ViewSonic 17 combines 
wide, smooth color range, 
excellent saturation and 
intensity, and superb uniformity 
for a picture-perfect image," 



BEST SHARPNESS: VIEWSONIC 17 


"Whether you work with text 

MJ 

or drawings, the ViewSonic 17 


will provide you with the 


sharpest display, even at the 
edges of the screen/' 


BEST VERSATILITY: VIEWSONIC 17 



"Along with the richest colors 
and sharpest text and images, 
the ViewSonic 17 rates high in 
usability, thanks in part to its 
intuitive image controls/' 


BEST OVERALL: VIEWSONIC 17 



"Best color quality, best 
sharpness and best versatility — 
what more could we ask of 
the ViewSonic 17? Frankly, 
we were surprised that one 
monitor could do it all." 


(PC CompuUng/January 1994} 



T T hich monitor can do it all? The 
ViewSonic 17! In a recent review of 13 
monitors (including NEC, Nanao, Mitsubishi, 
and Sony), PC Computing wrote, “Frankly, 
we were surprised that one monitor could 
do it all - but our surprise will be a pleasant 
reward for your eyes and your budget." 

Advancing into the future, our 17-inch 
New Generation monitor offers a flat square 
screen, ViewMatch color control, double 
dynamic focus gun. Advanced Invar Shadow 
Mask and a maximum resolution up to 1,600 
X 1,280. And those are just some of the 
features that make this the monitor of choice. 

To see the “Best” monitor, go to your 
nearest dealer and check out the ViewSonic 
17. Then you’ll know why it’s the monitor 
that can do it all. 


ViewSoilic 

See The Difference! ' 

20480 Business Parkwav, Walnut, CA 91789 
Phone: (800) 888-8583 • (909) 869-7976 
Fax (909) 869-7958 

Atl pnHiuctf trsdcmarln an; niiiiicii [tudi cOuLpiuijns. 
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Federally Funded Pilot Projects 



VI^TANIET 


Participants University of North Carolina at Chapel Hill, North Carolina State 
University. Bell South. GTE MCNC 

Technica! Uses data'irrtenstve files such as CAT scans and MRIs to drive 
details tests of protocols and network performance analysis using HIPPI 
(High Performance Parallel Interface). ATM [Asynchronous 
Transfer Mode), SONET [Synchronous Optical Network), and 
broadband circuit switching 

Goals To examine medical uses for gigabit networf^ing, concentrating on 
medical imaging 


AUilOIlA 


Participants IBM. Bellcore. MIT, University of Pennsylvania, MCI, Nynex, Bell 
Atlantic, University of Arizona. 

Technical Uses 2.4-Gbps channels from MCI to link the computer labs of 

details the other participants. The switches are configured for both 

standard ATM and an alternative known as PTM [Packet Transfer 
Mode), 

Goals To test the differences between the switching schemes and to 
explore the implications of hooking up a data firehose to a 
desktop workstation. 

Comments To handle these blistering interface speeds, future desktop 
computers will rveed specialized 3/0 controllers with DMA and 
direct access to video, as well as operating^ystem 
Improvements to greatly reduce context-switching time. 


NECTAil 


Participants Carnegie Mellon University, Bellcore, Bell Atlantic, and the 
Pittsburgh Supercomputing Center. 

Technical Uses ATM as an intermediate layer between SONET backbone 

details links and HtPPI interfaces on the computers* 

Goals Scalability; to link gigabit LANs and WANs to one another and to 
supercomputers. To overcome current I/O bottlenecks and to 
develop a dedicated network coprocessor to off-load protocol 
handling from system bus. 

Comments Adding a new computer to the network only req uires connect! ng it 
to the ATM switch, whereas the Casa network needs a direct 
SONET line between every pair of communicabng computers. 
Nectar's approach is much closer to the architecture that will be 
used to link homes and businesses to the data superhighway. 
Since most people will want to make connections with many 
different computers in a day. they'll require the flexibility of a 
switched network. But point-toi^oint. switch less approaches like 
Casa's could be used to estabJish permanent links between a 
small number of sites, such as when a company connects 
computers in neighboring plants. 


MAGIO 


Participants Earth Resources Observation System Data Center, Lawrence 
Berkeley Laboratory, Minnesota Supercomputer Center, SRI 
International, University of Kansas, MITRE. Army High' 
Performance Computing Research Center, Army Battle Command 
Battle Laboratory, DEC, Northern Telecom, Southwestern Bell, 
Splitrock Telecom, Sprint, U.S. West 

Technical Will use SONET links and ATM to create a gigabit WAN 
details interconnecting three high-speed ATM LANs and one HtPPI 

LAN, providing trunk speeds of 2.4 Gbps and access speeds of 
622 Mbps 

Goals Will use a milItary-tofrain visualization application to study real¬ 
time interactive data exchange among diverse, geographically 
distributed computing and networking devices 


OA3A 


Participants Caltech, The San Diego Supercomputing Center, The Jet 

Propulsion Laboratory, MCI, Pacific Bell, UCLA, US West, and Los 
Aiamos National Laboratory, 

Technical Uses SONET flber^3ptic lines running at 622 Mbps to link 

details the different sites, but doesn't use ATM because ATM's 53-byte 
celt size proved Inefficient for moving supercomputer-size blocks 
of data that routinely grow to 64 KB or greater. 

Goals T 0 explore methods for synchronizing massive distri buted 

simulations running on supercomputers hundreds of miles apart. 

Comments Even at gigabit speeds, the propagation delay introduced by 
networking throws off these applications, which concern 
problems such as modeling the globel climate system. 


SI-ANCA 


Participants Lawrence Berkeley Lab, NCSA, University of Caiifomia-Berkeley, 
University of Illinois, University of Wisconsin. AT&T, Ameritech, 
Astronautics, Bell Atlantic, and Pacific Bell. 

TechfjIcaJ The tested links local FDDt (Fiber Distributed Data Interface) 

details LANs with SONET-based ATM switches. 

Goals To study how voice, data, and video flow in networks. 

Comments Voice is at once more forgiving and more demanding than regular 
data. People using a phone won't even notice If or>e packet 
containing a microsecond of conversation is bsh the ear and 
brain fill in the gap. However, a long pause is unacceptable. Data 
connectkjns, on the other hand, are time-insensitive but cannot 
tolerate even a singe lost packet. From a user standpoint, 
delayed data means sluggish performance, but not gibberish. Put 
another way. voice traffic is predictable and steady, whereas data 
communications occur in unpredictable bursts that can overflow 
switch buffers designed for voice traffic. 


set of services and standards. 

Whether you conneci to the data high¬ 
way by copper, coaxial cable, fiber, or ra¬ 
dio, the key unanswered questions are how 
you will interact with the giant network 
and what you will find there. Being linked 
to everybody and everything in the world 
won’t do much good if you can’t use the 
system or locate services you need—or if 
there’s no data on-line that you care about. 

This is where the Internet comes in* Un- 
Like experimental networks such as Time 
Warner’s ATM trial in Orlando, the Inter¬ 
net is in place today, running the battle- 
tested TCP/IP protocol, olfering global re¬ 
mote log-in and file transfer (telnet and 
ftp, respectively) to and from thousands 


of data servers, and supporting public do¬ 
main networking standards such as SNMP, 
SMTP, and SLIP* To help users navigate 
this vast, interconnected mesh, the Internet 
community has created innovative search¬ 
ing and indexing schemes^ such as Go¬ 
pher, Archie, WAIS, and the hypertextual 
World Wide Web. 

The physical Internet is quickly evolv¬ 
ing: According to Steven Wolff, director of 
the networking division of the NSF (Na- 
tionaJ Science Foundation), which over¬ 
sees the Internet’s core, “the NSFnet back¬ 
bone is going away” in the next few years, 
to be replaced by a combination of linked 
commercial subnetworks and a restricted- 
access research backbone. One immedi¬ 


ate effect of this is that the Acceptable Use 
Policy, which prohibited commercial data 
traffic across the NSFnet, will become 
even more moot than it already is. 

Instead of providing universities and 
public institutions with free access to a 
government-sponsored network, Wolff 
says, the government will get out of the 
network business and offer these users 
vouchers or grants to buy access to com¬ 
mercial Internet providers. There are now 
nearly 50 of these regional mid-level net¬ 
work providers in North America (includ¬ 
ing PSInei, BARRnei, CERFnei, NEAR- 
net, and NYSERnet), most linked under 
an umbrella called CIX, or the Commercial 
Internet Exchange. Many may merge or 
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llhe boundaries of speed bavetrdy changed. You warn tbe 
victy bn^ tBchnobgy to satisJy your ever gr^Jwing need feir 
more speed. You need ALR"s EVOLUTION V bmily of 
60-and 66-MHz Pentium tediiuology-based sys 


ALR bests three other 60MHz Pentium systems 

cro 

[Wlnatoiw S4 Veraton t.Oj 


PltodiiLi of inteose reseatdi and tlevdopmeitt; the 
EVOiinK*^ V famify adiievES recordbreaking perfbrmanoe 
by expanding the blest advances in mkxocomiHiter 
itdinokjgy. Uolikt! other manntictuiiefs, wha reiy an retm-fk- 
ted 32-bit desi^ weV engineered diese 
systems from the ground up to fully sup¬ 
port and enhance this data bunj^ fi4-bit 
Pentium praats^TT, In with ALR"s 
proprietary^ QUADFLEX**^ anhitcaure, 
the path between the 512-KB (dual 256- 
KB) of high’speed cache and main man- 
ory is IZS-bhs wide (duai 64hit5), 



FREE LOCAL 
BUS 

GRAPHICS^ 


ALH ii ct proud 
sponsor the USSS 
L/nited Stoles Speed Skiing 

ddis-emig up to 50% more power 
than less optimisted designs- Even main memory expands to an 
unheaitJ of l-gigabyte right on the syKtem board. 

Taking system perfomuince and e^^ndability even higher, 
wcV suTTounded. the optmil processor and memory design 
with the latist advances b EO (Echncilogy. Equipped with up 
to dght high-speed ISA ur ten EISA 32-bit, VESA VL or EQ 
local bus slots, the ALR EVOLUTION V Series gives you 
compadbility with the fastest graphic cands^ disk ccxiiiDllei]^ 
and SCSI adapters avaiiablc. We*ve cvenjott^gtated onto the 
systtm board, on selectud models, local 
bus IDE with ALR’s advanced 
MULTliS™ controller, PO SCSI U, as 
well as hii^-speed etbernrt connectivity. 


With security minded chassis that can 
liold from SIX to thirteen drives and up to 
900 Watts (dual 450 Watts) of feiuk 


tolerant power, the ALR EVOLUTION V Series has 
unmatched expansion capabilides. 

And because we engineer and manuhictuie these 
systems oursdves, wc provitfc the most compre- 
hefKive, 5 yeir/15 month WanaHiy aloiig with 
die finit ysgf of orHite Service for free* . 

WbetherypHli need a high-speed super server, graphics crundi- 
ingd^ktdp* or powerfo! mini tower, ALR's EVOLUTION V 
^e^uf I^mdum pi^^ designed to fit a wide 

range of ajirplicaiions and budgets, 

- the Itjcatioii of an Audiorized At ,R Power Partaier Resellef 
or for more inlbrrnarion, call our tdl-free number today; 



ALR c£n ba feadr-ad an Compusarva - GOALRINC 



Advancec^ Logic Research. Inc, 


M31.lwiiiiinKhbvtitt.CA ^t27l ft i[7Hl SBl-fiTTO FAXi l714|-iftl-VMl 



“Speed that’s bound to inspire a 
case of Pentium envy in any user 
who tries out an Ev^tioii V’ 

PC World - January J 994 



Pentium 


What’s next? 

January 2i. 


Ea 


MAG^IHEll 



Decemoar, 




‘Once E^ain, ALR proves it’s 
technical leadership position 
and offers maximum desktop 
performance with this 
66 -MH 2 Pentium system” 


ALR features CC™SnSff fmrfpkerals 


FINANCE 

■^Lc Ml Jnde InformariqLic'’ 
Worii S^aorti Cj,tg^ fy 

l.tK> EbiftnuFKifuj OiHN 


“the festest number CAEhlyst 
has ever reconfed for a system 
based on an Intel CPLT’ 

nr 


JemMCJfy, 1994 
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Commercially Funded Pilot Projects 


(The Matjona] Infonnation Infrastructure Testbed) 

Participants AT&T. Department of Energy, DEC, Ellety Systems, Essential 
Communications, Hewlett-Packard, Network Systems, Novell, 
Ohio State University, Oregon State University, Pacific Bell, 

Sandia Labs, Smithsonian, Spnnt, Sun Microsystems, SynOptics, 
UC-Berkeley, University of New Hampshire. 


Tecfinical 

details 

Goals 


Comments 


Prototyping dataTiigjiway concepts using the internet. FDDL 
frame relay, and ATM. 

To create reaE world demonstration projects using currently 
available products. 

The first test, called Earth Data Sciences, distributed 
enviror>mental data over disparate systems in a collaborative 
multimedia framework. The second test will be on medical 
imaging. 


^IVIAiXX VALLEY 


Participants 3Com; Hewlett-Packard: Pacific Bell; Silicon Graphics; Network 
Generaf; Stanford University; Regis McKenna: Mohr, Davidow 
Ventures; and others 

Goals To promote the development of the data superhighway through 
brokering public and private partnerships and by supporting 
applications development 


(The Cross-Indusby Working Team) 

Participants Apple Computer, AT&T, Bellcore, Bell South, CableLabs, Citicorp, 
DEC, GTE, Hewlett-Packard, IBM, Intel, MCI, McCaw Cellular, 
Motorola, Nynex, Pacific Bell, Silicon Graphics. Southwestern 
Bell, Sun Microsystems, and others. 

Goals To hammer out technical issues involved in bringing gigabit 
technology to homes and business desktops. XIWT has four 
working groupS“-3rchitecture, services, portability, and 
applications—and has assigned each to examine pertinent 
issues and produce white papers. XIWT's overall goals for the 
data highway are that it be ubiquitaus, affordable, flexible, and 
easy to use. 


COLLABOflATORY OR 


INFORMATION INFRA3TRtJOTURE 


Participants Bellcore, all the regional Bell operating companies, Capital 
Cilies/ABC, DEC, Hewlett-Packard, JCPenney, Los Alamos 
National Laboratory, MIT Media Lab, Microware Systems, 
Northern Telecom, WilTel 

Goals To find solutions to practical problems such as user interface 
and network navigation 


be acquired by telcos, cable companies, 
or on-line service providers. ''We won’t 
be buying our bandwidth from people like 
CERFnet and PS I 20 years from now/' 
predicts Noel Chiappa, a member of the 
IETF and an independent networking re¬ 
searcher based in Vermont. 

To carry forward the Internet’s original 
mandate as a research tool, the govern¬ 
ment will creaie a new backbone under 
the auspices of the 1991 NREN (National 
Research and Education Network) Act, 
which was sponsored in Congress by then- 
Senator A1 Gore. This new backbone will 
operate at speeds of 155 Mbps (OC-3) and 
will not carry routine tnail or file-transfer 
traffic; it will exist, says Wolff, to support 
research on protocols, RPCs (remote pro¬ 
cedure calls), large file transfers, and oth¬ 
er advanced applications. NSF is also co¬ 
funding research on even higher-speed net¬ 
working via so-called Gigabit Testbeds. 

As the Internet’s backbone is changing, 
so are its on-ramps. Programs such as Con¬ 
tinental Cablevision’s link to PSI are open¬ 
ing up the Internet to a new class of users 
and bringing it into the same devices peo¬ 
ple will use to view videos or make phone 
calls. Thus, distinctions among these ser¬ 
vices will blur. The thousands of Internet 
data servers and news groups, offering vir¬ 
tual community and free information rang¬ 
ing from government statistics to satellite 
images to crop studies, will be available 
from your office or living room through 
the same user interface you use to conduct 
a videoconference or order a pizza. 

One major problem that could hold back 


growth of the Tniernet as a commercial 
venue is that no provisions exist today for 
usage-based billing. If you log into a serv¬ 
er with anonymous ftp, nobody charges 
you (by access time, packets downloaded, 
records passed, or some other scheme) for 
the data that you obtain. By comparison* 
proprietary on-line services such as Com¬ 
puServe were designed from the begin¬ 
ning to track usage. 

'The thought of billing is a nightmare to 
90 percent of the providers on the Inter¬ 
net,” says Susan Estrada, former ni^inaging 
director of CERFnet and now president of 
start-up Aldea (Carlsbad, CA). Unlike com¬ 
mercial services, she adds, many Internet 
nodes, such as government servers, are re¬ 
quired to publish their data at no charge. 

Some people also bemoan the inevitable 
change that expansion of the Internet w ill 
wreak on its unique subculture. Says Dave 
Farber, an Internet founder and professor 
at the University of Pennsylvania (Phila¬ 
delphia): "Internet people believe in free 
goods to everybody: Give each user a .straw 
and let him sip on the pool of wisdom,” 
If Internet access is no longer free and us¬ 
ers have to pay to download data sources, 
the Internet will lose its communal spirit. 

Protocol Quandary 

Aside from its highly evolved tools and 
wealth of data sources, the Internet’s great¬ 
est contribution to the data highway may 
be the TCP/TP protocol. But this is debat¬ 
able, because TCP/IP wasn't originally 
designed for real-time data delivery, which 
is necessary to support any meaningful 


volume of audio or video traffic. “Its op¬ 
timal use is to hang together a great many 
apps, nets, and operating systems around 
the world,” says Sprint’s Rutkowski. 

TCP/IP is a routed, connectionless, data¬ 
gram (or packet) protocol, which means 
it divides network traffic into unequally 
sized, individually addressed chunks that 
are routed through the network over a dy¬ 
namically assigned path. (The Internet uses 
several algorithms to determine the be.si 
route at any given lime.) This is analogous 
to .sending a friend a postcard every day 
for a month: The cards may arrive out of 
order or Lake different routes to get there, 
but the friend can sort them out at the oth¬ 
er end. By contrast, connection-oriented 
schemes, such as voice telephony or ATM, 
establish a circuit between the source and 
destination and send all signals or pack¬ 
ets in sequence along the same path. Each 
approach has its strengths and weaknesses. 

TCP/IP’s greatest competitor—if, in¬ 
deed, they must be at odds rather than com¬ 
plementary—is ATM. But ATM spans 
different levels of the network stack, in¬ 
cluding link-layer specifications that are 
out of TCP/IP’s purview, and not including 
TCP/IP’s “reliable” layer, which ensures 
end-to-end error checking. An IETF group 
is working to implement IP over ATM (this 
requires splitting IP’s variable-length pack¬ 
ets over ATM’s fixed-length ceOs and then 
reassembling them on the other side)^ on 
the premise that IP can and should remain 
an internetworking standard even if the 
underlying transport changes from a con¬ 
nectionless datagram to cell switching. 

continued 
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INTELLIGENCE RECOGNIZED! 


'‘ZyXEL modems are now among the best performers'' PC Magazine 


eading publications are continuing to 
icognize, rave about and award the many smart 
erformance features that make ZyXEL the 
idustry leader. And why shouldn’t they? Our 
I lira High Speed Modems fit a wide range of 
onfigurations, giving you more Intelligent 
eaiures Lhal save you time and money. 

*^ZyXEL modems are loaded with 
features, they comprise a virtual 
treasure box of surprises," - 
Boardwatch Magazine 

Tie ZyXEL U-Series otfers Intelligent Features to 
nsure speed, reliability and true ‘"plug-and-play” 
peraling ease. Our new VoiceFax Software* and 
vo-way fax ability lets you send anti receive voice 
lail from remote locations. Our Rackmount and 
JMS give you simultaneous control of hundreds of 
ites. And, if you’re on the go, ouriVeif IJ-14%F 
Portable Modcm/Fax offers cellular capability 
nd portability. 

modems are good. Some modems are 
fast ZyXEL modems are good 
and fast/' 

- Computer Shopper 
Tlie ZyXEL PLUS Series gives you up 
0 19.2 Kbps, with DTE speeds of 
Ip to 76.8 Kbps in modems that come with a 5- 
ear warranty** and will soon be upgradable to 
/.Fast Advantage.*** 


^*ZyXEL modems scored a three-way tie for 
best two-way communications modem." 
-BYTE 

Out of the 62 modems tested, 

ZyXEL was honored by PC 
Magazine as one of only three 
modems proving 100% reliable connections. 

Also, ZyXEL modems are compatible with 
most other modems and operate in both 
synchronous and asynchronous modes as well 
as in all environments: DOS™ Windows® 

OS/2® Macimosh® UNIX,® NeXT® and 
Amiga™ And, with V,25bis for synchronous 
communications, ZyXEL is compatible with 
IBM’s AS/400® and RS/6000.® 

ZyXEL's Intelligent Features: 

• Ultra High Speed 19.2/16,8 Kbps 

- V.32bis/V.32, V.22bis/V.22, BELL 212A 

• V. 17-14.4 Kbps, ElA Class 2, G3 Fax, S&R 

• V.42/V.42bis with Selective Reject-MNP® 3/4/5 

• Digitized Voice Capability 

• Caller ID/Dislinctive Ring 

• Remote Configuration 
-Auto Fall Forwaid/Fall Back 

- CalLBack Security with Password Protection 

- Line Probing Techniques 

• 2/4 Wire Leased/Dial Line 

• Auto Data/FAX/Voice Detection**** 

• Upgradable by EPROM 

Find out whtU the Industry Experts already 
know. Call ZyXEL, A H'fse Investment, 

An InieUigent Modem. 

(800) 255-4101 

To find (Hit mo-re uhoiit the 

I U-1496P 

PORTABLE WITH CELLULAR 
call ymir ZyXEL 
sateji today E 






ll runs with 

NefVvbre 


ZyXEL 

The Intelligent Modem 



Cimie 177 on Inquiry Card (RESELLERS: 178). 

4920 E, La Palma Avenue, Anaheim, CA 92807 (714) 693-0808 BBS: (714) 693-0762 FAX: (714) 69,3-8811 

•AvaJIabie with WinijQws.i^ DOS,™ axid Macintosh-® verei-cms. -♦2'year wommty for Kockmount models. VpEis.T upgrade price depends, ttpem ihc model. 

ITiis offer is valid in USA and Canada only. ****Auto Daia/Fas/Voke detection uvailtsble on DOS vemofi, Window/Mac verelnn availahJe with Auto 
Fax/Voicc detection. Prices and ^ipecintat^^ 1 l 1 s are subject to change without prior jiotice. All trademarks and logos on: ilie property of their respective owners. 
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V,7, No. 7: The Zy X EL Li-149se 
PLUS qosts 1©^ than many of the 
mociemB that li outparfprrns.'' 
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But if ATM does so well with video arid 
other real-time data, why muck around 
with TCP/TP ai all for the data highway? 
The answer is heterogeneity, says Scott 
Bradner of the Harvard University Office 
of Information Technology, and cochair 
of the lETF’s IPng committee. “Jnst be- 
canse a targe chnnk of the network of the 
fnture will be running over ATM doesnT 
mean it will all be/* he says. 

TCP/IP is widely supported in applica¬ 
tions and routers iuid is unmatched in uni¬ 
versality and reliability—significant ad¬ 
vantages in building the information infra¬ 
structure. It has also been upgraded in 
recent years, through the efforts of 
the IETF, to support multicast- 
ing, or one-to-many packet 
broadcasting, which ATM 
does not support. Mul¬ 
ticasting reduces the 
burden on routers 
by mapping packets 
into predefined dis¬ 
tribution groups. 

Among other things, 
mulUcasling is now used to 
distribute live digital video of 
IETF meetings across the Inter¬ 
net through a program called the 
Multimedia Backbone, or M-Bone. The 
program demonstrates a potential use for 
the Internet, but it*s a far cry from the ar¬ 
chitecture required for widespread video- 
on-demand or video telephony. *‘The way 
they do M-Bone now is lo shoot the pack¬ 
ets through the net and pray for the best/* 
says CableLabs* Vecchi. 

Despite its shortcomings, M-Bone*s real 
significance is symbolic: The Internet's 
ability lo grow and adapt lo changing re¬ 
quirements should never be underesiimai- 
ed. A case in point is the current effort to 
expand the IP address space. Concern that 
the explosive growth in Iniemei use would 
exhaust the remaining IP addresses has 
prompted a creative Iwo-pronged effort to 
plan for the future. If the efforts of the 
IPng task force are successful, there will be 
enough 1P addresses to give one to every 
computer, telephone, Ihx machine, and set¬ 
top box in the world, with billions more 
to spare. 

The iP address field is now specified at 
32 bits, which theoretically ought to permit 
4 billion addresses. But when the Internet 
was set up, addresses were divided into 
three classes based on the sizx of the at¬ 
tached network, and now there is a short¬ 
age of the most popular (Class B) type. 
The first step to combat the address crunch 
is Lo eliminate classes with new technolo¬ 
gy called CIDR (Classless Inter-Domain 
Routing), Coupled with more aggressive 


efforts to reclaim unused blocks of ad¬ 
dresses, this may buy the Internet as many 
as five to 10 years of breathing room, de¬ 
pending on growth rates, says network re¬ 
searcher Chiappa, 

For the longer term, the IPng will con¬ 
sider proposals to modify IP to support at 
least I billion networks and 1 trillion 
nodes. Three proposals have been formu¬ 
lated so far, but contenders could still 
emerge or drop out; all three proposals in¬ 
clude 64-bit address fields (allowing es¬ 
sentially unlimited addresses) and tackle 
the problem of auto-con figuration, or how 
to support mobile devices that join and 
leave the network at will. The IPng 
may also examine schemes for 
adding resource allocation 
and pseudo-guaranieed 
packet delivery (a “good 
enough** solution) to 
better support video 
over TCP/IP, 

The purpose of all 
these efforts is to en¬ 
sure TCP/IP* s position 
as the universal internet¬ 
working protocol of the data 
highway. This doesn*t mean it 
will be adopted tomorrow by makers 
of set-top boxes and cellular phones; 
most of these devices will remain analog 
for .some lime, and those that are digital 
could use proprietary protocols on top of 
ISDN or ATM. But TCP/IP protocol stacks 
may show up in some unusual places, such 
as plug-and-play “cable-enabled** PCs. 

IP could also face compciition from ex¬ 
perimental “lightweight** protocols, such as 
XTP or Highspeed Transport Protocol, 
that are designed lo reduce switching over¬ 
head on the backbone. TCP/IP was written 
to cope with an older, more unreliable net¬ 
work infrastructure, and it places heavy 
empha.sis on error control and retransmi.s- 
sion, says William Stallings of Comp- 
Comm Con-suhing (Brewster, MA). In the 
context of a liber infrastructure running 
fast transports like ATM, IP may be too 
“muscle-bound to cope/* he .says. 

According to Stallings, XTP establish¬ 
es connections more efficiently than TCP/ 
IP, supports different priority levels and 
multicasting, offers greater flexibility in 
checksums, and is the only protocol that 
permits selective retransmission of missing 
packets. By combining functions of TCP 
and IP into a single, streamlined protocol, 
XTP manages to be both reliable and fast, 
he says, 

A Window Seat 

What will be your view onto the data high¬ 
way? This is the ultimate client-side bat¬ 


tleground, pitting against one anotlier com¬ 
panies that pride themselves on their user- 
interface design skills, such as Apple, Mi¬ 
crosoft, and General Magic, as well as 
makers of devices ranging from palmtops 
to smart TVs. In all likelihood, no single 
user interface will prevail, but standards 
have to be developed so that set-top boxes 
are interchangeable among different de¬ 
livery systems and software applications 
run the same around the country. 

Microsoft aims to be a major player in 
defining the user interface for interactive 
services, whether delivered over cable or 
wireless, onto desktop PCs or TVs, Its 
first-generation producl, Modular Win¬ 
dows, derived from the same API as Win- 
16 (and was promoted to developers as an 
easy way to leverage multimedia PC de¬ 
velopment onto TV-like devices), but it 
fizzled after being adopted only by Tandy 
for its VIS player, Microsoft is trying again 
with new non-Windows technologies, due 
to appear in pilots and trials this year, says 
Craig Mundie, vice president of advanced 
consumer technologies at Microsoft, 

These consumer technologies—a sepa¬ 
rate initiative from the Microsoft At Work 
environment for office equipment slated 
10 be rolled out this year—will cover the 
gamut from hack-end servers through 
broadband networking to end-user prod¬ 
ucts, Mundie says. “Our public position 
now is that we don*I intend to use the Win¬ 
dows user interface for consumer devices/* 

Windows will play a key role as a por¬ 
tal to the data highway. For example, the 
new Inlcmet-ln-A-Box from O’Reilly Sc 
Associates (Sebaslopof CA) runs under 
Windows, providing a TCP/IP stack, au¬ 
tomatic network registration, Internet ser¬ 
vices, and navigation tools. This product 
and other Windows-based interfaces to 
on-line services (i.e., CompuServe Navi¬ 
gator or the America On-Line front end) 
will operate in conventional set-ups such as 
a desktop or notebook PC connected via 
the phone system, or in emerging schemes 
such as PCs connected via RF modems 
through the cable system. 

For radically different devices, such as 
PDAs or set-top boxes, different interfaces 
will be created. Apple has already invest¬ 
ed heavily in the Newton, which, with the 
addition of needed communications capa¬ 
bilities, could become a hand-held data 
highway navigator. General Magic’s Mag¬ 
ic Cap interface, slated for use in devices 
from Motorola, Sony, Philips, and Mat¬ 
sushita, may also show up under the name 
MagicTV in set-top boxes. Silicon Graph¬ 
ics is carrying its Indigo Magic media in¬ 
terface from the Indy desktop into the set¬ 
top boxes that it is designing for the Time 
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No More Excuses. 


Now THERE'S A 16-BIT SOUND BLASTER FOR EVERY APPLICATION AND BUDGET. 


Every day, more people buy Sound 
Blasters than any other PC audio 
card. Except for a few of you. You 
know who you are. 

But now there's a 16-bit Sound 
Blaster” for every application and 
budget... and no more excuses for 
owning anything less. 


iR.EATtyjj: 

tljuUTiir 


Boosts CPU 
effidetiof by up 
/(] 65% ivith an 
Advanced Signal 
Processing 
upgrade. 


Sound Buster" 16 Basic Edition : 

More Value. 


16-bit performance at an 8-bit price. Same great 

hardware as our premium models, but 
in a no-frUls $199.95* package. 
Same Wave Blaster” Sampled 
Wave Synthesis and Advanced 
Signal Processing options, too. 

Sound Blaster 16 MuutiCD': 

More CD-ROM Options. 



CrcHfiiie 
VoicMssisf' 
softwareaml microphone 
provide hands-free 
Wifirfoais control frr 
Sound Blaster MultiCD 
and SCSI-2 paefoiges. 


If you've got another manufac¬ 
turer's CD-ROM drive, take heart. Here's a Sound 


Blaster 16 that's 100% compatible with best-selling 
drives from Sony, Mitsumi, and Panasonic. 

^ AB prices listed are munufactetruVs suggiisted: mail 


It can even run two different drives at the same 
time. Which only makes sense, considering our 
$249.95* price will save you enough money to buy 
the second one. 


Sound Blaster 16 SCSl-2‘ 

More SCSI CoMPAnBiiiTV. 



Waiting for full SCSI compatibility in a Sound 
Blaster? Wait no longer. 

Sound Blaster 16 SCSI-2 meets 
the new, more comprehensive Upgrade 
SCSI standards that other cards 
don't. And runs the complete 
ba ttery of SCSI peripherals, not 
just CD-ROM. 

Best of all, it's got a dynamite software bundle 
and a remarkable $279.95* price. 

lusT When You THOUGiTr You'd 

Heard Everything... 


MIDI appliai- 
tiom and soundtracks 
to Sampled 

B/flsfcr daughter tmrd. 


...Along comes Sound Blaster 16. The no-more- 
excuses sound card. Exactly what you'd expect from 
Creative Labs, developers of the industry standard 
16-bit audio platform. 


BLASTER 


THE 16 -Brr SOUND STANDARD. CREATIVE 

CREATIVE L A e 5 , INC* 



aPC2 


MultinicJiu PL 


U,$Jnquine9: Ctealjve Labs-l-KlO-99M227 or l-4(lfS42S-6600. Intematiimjl inquiriee CreiaHv^TechiKiIugy Ud-, Sin^pcjie. TH. 65-773-0233 FAX65-773-(!353. Ekmnd Blasler.CTBativtiVrta'AsSiSi, 
Wave Bliisfer and llw Sound Blasier and Creative logos are trartemarks of Creative Technology LtL All other irademarks are the property of ihedr repoctive bddeis, © Cq^yright 19^ 
Tedmo^ogy IM. All rights i^ed.-SRP. Note: Sound Blaster 16 MdiiCD worts with CDU31A; Mitsumi CRMC-LUKlS md ; jiiid Creative Labs/ Panaaonk CR-S23 and -563. 
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O'ReiHy & Associates' Intemet-IO'A-Box makes use of the Mosaic data browseff 
developed at the National Center for Supercompirting Applications. 


Warner Orlando trial. And Eon 
(Reston, VA), formerly TV An¬ 
swer, has spent more than five 
years developing and testing a 
user interface for its interactive 
TV system, which will be de¬ 
signed into a set-top box from 
Hewlett-Packard. 

To make these environments 
truly useful to users, software 
tools have to run deeper than just 
the surface of the screen. For in¬ 
stance, support for General Mag¬ 
ic’s Telescript communications 
language is built into Magic Cap, 
which means that when the user 
selects services by pointing at 
screen icons, smart agents are 
automatically dispatched across 
the network to obtain those ser¬ 
vices, Similar capabilities can be 
imagined for any of the set-top 
box interfaces, which will offer 
home and business users a kick¬ 
off point for cruising the data 
highway. 

One of the finest examples of 
data highway middleware is Mo¬ 
saic, developed at the National 
Center for Supercomputing Ap¬ 
plications in Illinois. Mosaic runs 
under Windows, the X Window 
System, and the Mac, acting as a 
client-side browser for World 
Wide Web servers on the Inter¬ 
net. The software makes visible and easi¬ 
ly navigable the hypertext links implicit 
in the World Wide Web. Thus, you could 
click on an icon to learn about northwest¬ 
ern conifers and get connected to a server 
in Vancouver, and then hop a link in pur¬ 
suit of details on pitiecones and be trans¬ 
parently logged into a server in Oslo, ''Mo¬ 
saic is the most intuitive, user-friendly, 
attractive user interface I’ve ever seen,’"" 
says Sprint’s Rutkowski. "If s the Inter¬ 
net’s killer app.” 

Learning to best exploit these tools will 
be a major challenge facing businesses in 
the era of the data highway. “Information 
access is going to be a commodity,” says 
Joe Correira, vice president of applied tech¬ 
nology for The Travelers insurance com¬ 
pany (Hartford, CT). “Everyone will have 
access to the information, [but] those with 
the experience will profit from the infor¬ 
mation,” 

Hav&s and Have-Nots 

All these snazzy devices and rich tools 
will be meaningless to average citizens if 
accessing the data highway is too expen¬ 
sive or difficult. If proper precautions are 
not taken, the highway could become the 


province of the educated and economical¬ 
ly privileged, dragging the U,S, even far¬ 
ther toward being a land of information 
haves and have-nots. 

Lowering regulatory barriers between 
telcos and cable companies, and ihe rise 
of yet more gigantic media empires to fill 
the wires with contenl-for-hire, could lead 
to fierce competition over services and 
prices—or to new monopolies. Will all 
citizens be guaranteed access to the na¬ 
tional information infrastructure? San Fran¬ 
cisco consultant Evelyn Pine, former man¬ 
aging director of Computer Professionals 
for Social Responsibility, says that “people 
take phone service for granted,” where 
“universal service has brought about great 
economic and political advantages." But, 
she says, “it’s hard to visualize universal 
[computer] access that’s not a high-priced 
solution.” Paying $17 per month for ser¬ 
vice (an amount more in line with the cost 
of discretionary cable than with basic life¬ 
line phone service) may seem like peanuts 
to people in the computer business, but it 
could be a burden for those with lower in¬ 
comes, she notes. 

Pine also poses the question whether 
cash-starved libraries and community col¬ 


leges should be charged with 
providing universal access to the 
data highway (i,e., through pub¬ 
lic centers offering subsidized 
accounts), or whether new pub¬ 
lic institutions should be estab¬ 
lished for granting access. While 
the latter approach would spare 
colleges and libraries a burden, it 
could also “siphon money away 
[from them],” she adds. 

The cable and telco business¬ 
es are racing so far ahead of reg¬ 
ulators, judges, and legislators 
that their wish to invade each 
other’s territories may be grant¬ 
ed before proper protections are 
in place for the public. But if the 
information highway is to fulfill 
the grand civic vision outlined 
for it by President Clinton, the 
government must set in stone 
rules that carry forth the spirit, 
if not the substance, of the 1934 
Communications Act that bound 
Ma Bell to be a common carrier 
and provide universal service. 
RBOCs can't be left to carry that 
burden alone while Ihe cable 
companies and alternative carri¬ 
ers skim off the best customers. 
Perhaps the best solution is one 
currently fioaiing around Wash¬ 
ington: to create a public trust 
fund into which all providers pay 
and from which subsidies are drawn. 

Like the transconiinental railroads and 
interstate freeways, the data highway will 
protbundiy alter society—^perhaps in ways 
we can’t even anticipate today. No mat¬ 
ter who controls the wires or airwaves I hat 
reach into homes and businesses in the 
U.S. and around the world, major techni¬ 
cal, legal, and economic challenges remain 
before the data highway is as unremarkable 
as telephones and TVs. But when these 
hurdles are surmounted, enormous oppor- 
luniiies will be unleashed for ail providers 
and consumers of information. Vice Pres¬ 
ident Gore pul it most succinctly: "Better 
communication has almost always led to 
greater freedom and greater economic 
growth.”* 

CONTRIBUTORS 

Senior ucvVkV editor Torn HalfhiU, news ed¬ 
itor Ed Perratore, editor Dave An¬ 
drews, txmsuiimg editor Peter Wayner, 
and free ianr'er Frank Hayes provided ad- 
ditionai reporting for this story. 


Artdy Reinhardt is BYTE s bureau chief. 

He can he reached on MCI Mail at 536-9124 or on 
ihe /ntemet or BtX at aremhardt<^bix.com. 
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At $345 it doesn't 

pay to buy dumb. 



New Compex TP3000 

manageable 6-port hub. 


Dumb hubs are, well, pretty dumb. 
But intelligent hubs cost too much. 
Now there's an alternative. New 
Compex TP3000™ modular, 
manageable 6-port hub system. 

At $345 it’s a pretty smart solution 
for a dumb price. 

Stack the TP3000 in groups of 
four practically indefinitely Any two 
TP3000s may 
be connected 
for 19” rack 
mounting - all 
hardware is 
included. And 
here’s the really 
smart part. Add 
the 1N3000'" external intelligent 
module and you gel all the hardware 
for SNMP and HMI hub management 
of up to 28 ports for only $745, When 
you figure the math, you’re getting an 
upgradeable hub at under $50/port 



TP3000 hubs stack in 
groups of four 


■ hetwmkS' 
I NATIONAL 

! HMI CONDUCTOR 


and a fully managed system for less 
than $76/port. 

Basically, with a TP3000 system a 
network can start small and then grow 
indefinitely. Two ports at the back of 
the compact unit let 
you daisy chain the 
hub. Six RJ45 
connectors and 
status LEDs are 
located on the front. One coax 
connector allows you to easily 
connect 10 Base T workstations to 
existing coax networks. Unlike other 
hubs, the TP3000 doesn’t use data 
ports for expansion, so all ports are 
available for node connection. 

The payoff? You can easily start 
with a minimum network, then 



Add INSOOO for network management 
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efficiently grow to a large 
fully managed network in 
low cost steps. So why buy 
dumb? With the Compex 
TP30(X) and IN3000 hub 
system resellers and users 
have still another smart way to out- 
connect the rest. 


It runs with 
NetWare 


U,S,A, Office 

4055 E, La Palma, Unit C, Anaheim. CA 92S07 
(714) 630-7302 - Fax (714) 630-6521 
Singapore OfUee 
Ctsmpex Ptc Lid 

4 Kim Chaim Terrace. Singapore 1953 
(65) 25S 8220 • Fax (65) 280 9947 
Germany OfTicc 

Ready LINK Networktechnology GmbU 
Albert-Einstein-Strasse 42,63322 Rodermark, Germany 
49 (0) 6074-98017 • Fax 49 (0) 6074-90668 


COMPEX 


Oiit-conmc^ng the resf 

4? 3993 CqmpcJt, fni:. Compcji a regiilaned tradeinart of Compex, Inc, 
VjillleLliiic ifi & tnukioark of ComitexH litc. jutd KcherLIitk me Cmdeimirky 
qr3Cani Cckrp. ^ ether UBdcmeric^ rnid cofryii^hti ape the property of thntr 

















9+E Database Library 

by Q+E Software 

Q+E Database Library 2.0 streamliiies 
DBMS'independenL appUcadons develop¬ 
ment by providing transparent access to 
major SQL and PC DBMS Trom user's 
desktops with aLitomatic support for 
ODBC & IDAPI. 9EUB2 works with exist¬ 
ing development tools and Is simply the 
best way to add complete DBMS access to appUcabons today 
and tomoTTowf 




TNT DOS-Extender 6.0 




9L- 

by Phar Lap Software 





GET NT power under 32-bit DOSI i 
Microsoft Visual C++ 32-bit Edition and 1 
Fhar Lap TNT now brings Windows NT 


n v 

01 


power to DOS! Phar Lap's new TNT DOS- 
Extender lets you break the 640K DOS 
barrier, build multi-megabyte DOS appli¬ 
cations and take advantage of powerful 

m 





OT features. Including threads, DLLs and multitasking^ 

List: $49& Ours: $420 FAXit? #: 1490-0009 


list: $699 


OnrsT $475 FAXcetera §: 2625-0002 
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WindowsMAKER 
Professional 5-0 

by Blue Sky Software 

Next generation of the most powerful 
C/C++ Code Generator and Prototyper for 
Windows 3.1, NT& Win32s. The fastest 
way to create full-featured Windows apps. 
This product stands out. does every¬ 
thing—even a toolbar can be created with 
1 click! Test run your design, make changes interactively, gen- 
erate code for multiple platforms—ANSI C, MFC, OWL, etc,: 
widest compiler support in Industry. TrueCode technology— 
user code Is 100% preserved. Highly recommended! 


e^O?- CT Of THE 

Borland C++ 4.0 

Borland International 

IMew Borland C++ -1.0 is dsual, and 
lhat s JUHi the beginning. Only 
Borland C+-+ has iruc C-i-+ support 
with exceptions, templates and the 
easiest, raosi powerful suite of objeci-iirlenied tooly avallabi 
today. With lull support for DOS. Witidows. Win32s and NT. if 
Lite C++ Developiticul System youVe got to have. 

List; $499 Ours: $329 
Upgrade List: 8199 Ours: $189 



List: $1096 Ours: $875 FAXrrirrd #: 2602-0003 


c-tree Plus^ 

by FairCom 

DOS • WINDOWS • NT • UNDC • OS2 • SUN 
• RS6000 • HP9000 • MAC • QNX * 

BANYAN * SCO. This well known, highly 
portable data management package has 
become established as the tool of choice foi' 
coramerctaJ development. Offering unprece¬ 
dented data control, programmers may 
choose from direct low level access, ISAM level convenience, or 
SQL access with the PaIrCom Server. Single User. Multiuser, or 
Clicnt/Server, ANSI Standard. 


o 

FAIRCOM* 

since 1979 


LUtr $595 Ouis: $505 FAX«/™ #: 1381-0008 

Call Programmer's Paradise^ Italia for special pricliig in Enrope. 


CA-Super Project^ 3.0 
for Windows & OS/2 
Competitive Upgrade 

by Computer Associates 

CA'SuperPrujecl brings to managers at 
ail levels, a complete set of project man¬ 
agement and presentation tools, 
designed to work easily and effecllvely in 
the real world. Whether you need to create a simple schedul 
and produce a Gantt chart for the weekly status meeting, o 
implement intensive cross-project resource le\^ellng and priorit; 
scheduling, CA-SuperProject works the way you work — wltJ 
ease, power and tlexibility. 

Comp, Upgrade List: $149 Ours: $109 
FAXmtm^: 1004-0009 





List: $395 


Network C Library 

by Automation Software 
Consultants, Inc, 

The most comprehensive library available 
for NetWare software development, support¬ 
ing ail versions of advanced NetWare. Over 
450 C funetjons. include any features from 
the NetWare command line utlLlties and 
menu utilities In your C or BASIC programs 
for Windows or DOS, No licensing hassles, 
C library source code available, 

Oursi $355 FAXctum§: 1004-9201 



1 -“^^ Symantec C++ 

_ Professional 6,0 

“ by S5TTiantec 

A Reach new levels of programmin; 

power with Symantec C++ fo 
H Windows, DOS, and Wm32s 

Breakthrough new I DDE revolution 
izes the way you work. Includes optimizations and tools 
OFTLlnk linker and Blue Sky visual tools, with MFC 2,0 am 
Win32s, and 8000 pages of dociJmentation. 


Competittve Upgrade for Borland or Microsoft ctiatomers $1S0. 

List: $499 Oitrs: $299 
Comp, Upgrade: List: $199 Ours: $189 

FAXi^it+ti #: 2132-0038 
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IhtegrAda for Windows 

by Aetech Inc. 

ft. complete Ada Programming Support 
Environment {APSE) for Windows, adding 
a language sensitive editor; automatic code 
generation & error checking; inieractive 
error correction: pop-up menus to com¬ 
pletely customize the env^ironment to the 
standard Windows features. Allows you to 
quickly code, correct, compile, and link 
your Windows programs using Ada. Includes environment, 
libraries, validated Ada compiler. Ada Windows Libraries, 
Header Files, Resource and Help compilers, and Microsoft 
Linker, fACVC 1,11 validation pending] No Runtime Royalties 1 

Unit $905 Ours: $805 2358-0003 



WATCOM VX»Rexx IS 

by WATCOM Infl Corp. “ VA^REXIT 

WATCOM VX•E^n?ot Is an easy to use visual 
development environment for creating 
applications that leverage the capahilltles of 
OS/2 2.x and exploit the Presentation 
Manager graphical user interface. VX*Jtexx 
combines a project management facility, 
visual designer and an Interactive source- 
level debugger to deliver a very approachable and highly pro¬ 
ductive visual development environment. 

List; $199 Ours; $99’ FAXcfti™ #; 1683-0016 
•Pricing valid UJhilc «ippfies lost. 
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MetaWare High C/C++ 

by MetaWare, Inc. 

NEW RELEASE! High C/C++ version 3.1, 
MetaWare's 32-bit compiler. Is shipping. 
Includes a 32-bit source-level debugger, 
and a 32-bit Application Developer's 
Kit for Windows. The “Incremental 'T-, 
Strengths" feature enables gradual 
migration from C to C++ one block at a time. High C/C++ pro¬ 
vides optional ANSI conformance, eight levels of global optlniiza- 
tion and a fiill Implementation of C++ templates. 

List: $795 Ours; $669 1590-0008 


Integra VDB 



Integra VDB 

Coromandel Industries. Inc. 

Integra VDB is a visual database builder 
for use by Visual C++, Visual Basic, and 
Borland C++ developers In building 
ODBC compliant Windows database 
solutions easily, quickly, and often with 
virtually no code. It consists of database 
custom controls, functions and classes 
that are seamlessly Integrated with 

these tools, a visual query builder, a visual data manager, and 
an ODBC compliant SQL engine based on ANSI 92 standard, 

Liat: $499 Ours; $389 FAKcmm4: 3507-0004 


RoboHBLP' 2.0 

by Blue Sky Software 

RoboRELP 2.0. the premier Help 
Authoring Tool for Windows & Whidows 
NT, offers full document to help system 
conversion and vice versa. Turns 
Microsoft Word for Windows into a fully 
functional hypertext authoring system 
capable of producing Windows Help files ^ easily as It does 
plain text. Just fill in the actual Help text when prompted. 
RohoHELP takes care of generating the RTF, HPJ and 
H flJes. Link tester allows you to simulate your design before 
you compile. Full support of all features in Windows 3.1 Help 
Engine, such as macros, secondary windows, and multiple 
hotspot graphics, 

list: $495 Ours: $430 FAXmem^^i 2602-0005 
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WATCOM™ C/C++32 v9.5 

by WATCOM 

C/C^32 IS a profcs.slonal multi- C/C++® 

platform G and C++ development —- — - 

system supporting 32-bit extended 
DOS, OS/2 2,x. Windows 3,x. 

Windows NT. Win32s, and AutoCAD 
ADS/ADI, The complete toolset 
includes: C and C++ optimizing 
compilers, royalty-free DOS exten¬ 
der with VMM support, licensed components from the MS 
Windows 3,x SDK, interactive source-level debugger, linker, 
profiler, supervisor for executing 32-bit applications and DLLs 
under Windows 3.x. 32-bit run-time libraries for extended DOS. 
OS/2 2,x. Windows 3.x and Windows NT, and more. 

List: $599 Ours; $349 #: 1683-0003 


GUARANTEED BEST PRICES! (Call for Details) 

To order call: 800-445-7899 
Corporate (CORSOFT); 800 422<^6507 
" ^ 389-9227 

' Internationah 90S 389-9228 

Customer Service: 908 389-9229 
Programmer''s Poradise Italia: 

39-2-480-16053 
For more information on the 
products featured on tlieac pages call 
FAXcmii": (201) 762-1378 


10MR4A 


1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702 


* All prices are subject to ckongewi+bvl nblice” 
Call For detoiis on rehjm policy ond shipping charge. 

Circle 112 on Inquiry Card. 
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state of the Art 


Managing Mass Storage 


As processors become more powerful, networks more ubiquitous, and data types more 
rich and varied, storage technologies struggle to keep pace 


SCOTT WALLACE 




















Y our compuling environment con¬ 
tains many types of storage, from 
the registers that feed the processor pipe¬ 
lines to the jukeboxes that store archival 
data. The different types of storage in a 
computer system fonn a hierarchy, with 
fast, expensive devices at the top and slow, 
inexpensive ones at the botiotn* 

The best visual representation of this 
storage hierarchy is a pyramid Since the 
early days of mainframes, computer sys¬ 
tems engineers, managers, and users have 
found the pyramid ideal for depicting how 
data is organized and di.siributed across 
storage devices. Over the years, the simple 
RAM-disk-tape pyramid has evolved into 
a complex, distributed, hierarchical data¬ 
storage architecture populated by devices 
of varying capacity, performance, relia¬ 
bility, and price. 

Today, the volume of data managed by 
this storage hierarchy is rising dramati¬ 
cally. The ever-increasing storage demands 
of individual applications; the migration 
of large database applications from the 
glass house onto corporate networks; and 
the introduction of new groupware, imag¬ 
ing, and multimedia desktop applications 
contribute to the need for more distrib¬ 
uted-storage capacity and more effective 
tools to manage data. The goal is cost-ef¬ 
fective data management that properly 
safeguards information while providing 
users with appropriate access at the lowest 
cost. 

Fortunately, rises in storage require¬ 
ments have been paced by rises in storage 
capacity. Recently, hard drives have shown 
a 60 percent annual increase in data den¬ 
sity, a trend that shows no sign of changing 
(see the figure “Single-Platter Capacity’’). 
MO (magncto-optictil) drives doubied their 
capacity not long ago and will do so again 
soon; tape subsystems in several form fac¬ 
tors have dramatically increased storage 
capacities and speed; and Jukeboxes, or 


auto-loaders, have 
improved in price, 
petformance, and re¬ 
liability, further le¬ 
veraging MO and 
tape drive advances. 

The result is a stor¬ 
age hierarchy that is 
becoming at once 
more flexible, more 
responsive, and more 
complex. 

Storage Hierarchy 

Every organization 
must create and con¬ 
figure its storage 
subsystems based on 
user needs and com- 
patibiltty with the 
existing IT (infor¬ 
mation technology) infrastructure. Each 
organization must, in effect, design and 
construct its own storage pyramid. Typi¬ 
cally, this is done by selecting products 
with a range of per-megabyte costs and 
access times that provide a price/perfor¬ 
mance continuum by mixing slower, low- 
cost products with faster, high-cost prod¬ 
ucts (see the figure “Cost vs. Speed*’). 

Although many storage products today 
have short development and life cycles, 
this hasn’t prevented enterprises from ef¬ 
fectively incorporating technological de¬ 
velopments into their storage hierarchies. 
“For most organizations, the ‘sweet spots* 
don’t move around very much, because 
all components of the pyramid are im¬ 
proving performance more or less simul¬ 
taneously,” says Alex Nedzel, a consul¬ 
tant with Ernst & Young’s Center for 
Information Technology and Slraiegy in 
Boston, Massachusetts. 

A bigger problem is the proliferation of 
data, where there are two basic concerns. 
“First, there’s the relatively straightfor¬ 


Single-Platter Capacity 
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For the foreseeable future, fmrd drive 
capacities witi continue to advance an average 
of 60 percent per year, regardless ofform factor. 
(Source: Dataquest, 1993} 


ward problem of get¬ 
ting enough data on¬ 
line at the right cost,” 
Nedzel says. “But 
the more compli¬ 
cated issue is how to 
assure the safety of 
that data from both a 
confidentiality and a 
disasler-recovery 
standpoint." While 
industrial-strength 
software to manage 
storage exists in 
mainframe environ¬ 
ments, none exists 
that can manage stor¬ 
age in the type of 
heterogeneous dis¬ 
tributed-computing 
environment that 


typifies many client/server systems. 

To match such an environment, con¬ 
temporary storage hierarchies are also 
broad and heterogeneous. To confuse mat¬ 
ters more, they often differ from platform 
to platform, even in a single organization. 
A mainfmme storage hierarchy is different 
than a desktop hierarchy, which is differ¬ 
ent than a server, laptop, or PDA (person¬ 
al digital assi.Slant) hierarchy. A pyramid 
combining all platforms would have mem¬ 
ory, magnetic disk, MO disk, floppy disk, 
tape, and auto-loader layers (sec the figure 
“ S torage H i erarchy ”). 


ed 
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The Persistence of Memory 

The top of the storage pyramid consists 
mostly of DRAM and associated 
caches that are used for temporary 
storage of programs and data. As - 
applications and operating systems be¬ 
come more memory hungry, you’ll see the 
average memory of desktop sy.stems rise to 
accommodate such requirements. 

The real news is flash memory. Flash 


Mass Storage 


Digital Hard Drives 


IDE Takes Off 


From Hash memoiy to tape, storage 
technology is advaiiang on many fronts 
simuHaneoiisly_73 



Digital tecimiques fitter the signal 
from the noise ii today’s high-rapacity 
hard drives.91 
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Enhanced IDE offers many of the 
advantages of SCSI, wittioiit 
the headaches...... 97 



Optical Advances 

After a slaw start, MO 
capacities are on the 
move. . lOT 
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flash 

memory 


Fixed hard disk 


Rewritable MO drive 


WORM drive 
CD-ROM drive 


Floppy disk drive 


Tape drive 


MO jukebox 


Tape auto-loaders 


Memory 


Occupying the top of the pyramid-^oth In terms 
of performance and cost—is mennory. These 
relatively expensive devices operate at 
instruetion^execution speeds, . 


More expensive 


Faster 


Magneto-Optical disk 


O-.vL'!-: ■■■■-' '■ 

" MO storage products offer iow-cost-per- 
megabyte, high-capacity removable 
storage. These drives come in a variety 
. of sizes, ranging from to 14'lnch 
' ■ media. Typical access times range 

from 30 ms for rewritabie optical 
drives to 300 ms for CD-ROM. 


Magnetic tape is the slowest 
but most economical layer. 
Developments fn all form 
factors keep improving 
data density and 
transfer rates. 

Less e^pensive 


Magnetic disk 


Magnetic hard disk devices typically have access 
times of less than 15 ms and data transfer rates in 
the megabyte-per-second range. To us^ stored 
programs or data, you must first transfer the 
^ information to memory. 


Floppy disk 


Slow but universal, floppy disks are 
an elemental part of most end-user 
routine data-storage practices-, often 
as much a transfer medium as a 
& storage medium. 


Jukeboxes/auto-loaders 


By leveraging MO and tape- 
drive capacity, ]ukeboxes/auto- 

V ioaders provide the. access to 
the greatest volume of data 
but at the slowest speed. 


A pyrainid ideal/^r represenung the rekltUmships iyetween dijferent parts of the storage hierarchy^ at the top are more expensive and 

are fielded in small eapanties: technologies at the bottom are less expensive and have larger capacities. 


mem ary has been around for some time 
but is just now becomi ng popular. This is a 
result of many factors, primarily increased 
chip-storage capacity, reduced manufac¬ 
turing costs, and demands for low-power, 
low-weight storage created by PDAs and 
other mobile-computing devices. 

Flash memory is not only fast (with a 
less-than-1-millisecond seek time), it's ex¬ 
tremely reliable. Because it has a lower 
soft-error rate than DRAM and is non¬ 
volatile, flash memory is ideal for BIOS 
and critical systems applications. Flash 


memory today has low power consump¬ 
tion (e.g*, Inters 16-Mb FlashFile chip 
draws only I miliiamp in static mode or 1 
microamp in powerniown mode). And be¬ 
cause a flash-memory system has no mov¬ 
ing parts, it offers survivability well be¬ 
yond that of rotating media—it can survive 
a shock in excess of 1 200 g's and operate in 
temperatures ranging from -13* F to -hi 67'’ 
F* Flash storage is also small (32-Mb chips 
should soon provide storage of 195 MB 
per cubic inch) and light, and it operates 
silently. Flash memory today is an ideal 


storage medium for laptops, as well as per¬ 
sonal and mobile digital applications. 

The problem with flash memory is price. 
An OEM can expect lo pay $1200 for 40 
MB of flash memoi 7 . Thus, typically, 
flash-memory disk purchasers buy 5- or 
tO-MB PCMCIA cards (at OEM pricing of 
$2{X) to $300) for portable computing en¬ 
vironments. The relatively low storage re¬ 
quirements of PDA devices fit flash-mem¬ 
ory pricing. In addition, PDA operating 
systems are designed from the ground up 
to support flash architectures. “Flash is 
block-erasable but byte-writable. It’s not 
like a disk drive that has direct overwrite/' 
explains Bruce Bonner, Hash drive prod- 
uci-line manager for Intel in Santa Clara, 
California. “With flash, you want programs 
and data separated. Right now, desktop 
operating systems commingle them; 
iheyVe not Hash-friendly.” 

Desktop operating systems will exhib¬ 
it flash-friendliness in the next year or 
two. And if what Nelson Chan, director 
of marketing at SunDisk in Santa Clara, 
California, says is correct, almost every 
desktop machine in the future will have 
a PCMCIA slot for transferring data be¬ 
tween the desktop and portable computing 
devices. “We expect to bring a low-cost 
PCMCIA desktop card reader to market 
soon with a street price of under $80,” 
says Chan. With sustained read rates of 3 


Cost vs. Speed 
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Flash Magnetic Bewritable WORM CD-ROM Magrietlc tape 

inemofy disk optical 


With nonvolatile memoiyp access time and cost are inversely proporticmaL You can pay up to $40 
per megabyte for flash stomge. while most forms of rape storage are well under $1 per megabyte, 
(Source: Freenian Associafesy lnt\, 1993) 
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Quick STATISTIGAyW''' (for ^dows) A comprdien- 
sive selection of basic staibUcs and ihe foil gr^hics capabilities of 
STATlSTlCA/w ■ Price $495, 


STATiSTICA/DOS'^^ (for oas) A STATlSTlCA/w-conipai- 
Ible data analysis syslemH Price $795, 


Quick STATISTICAAiOS^^ (for DOS) A subset of STA^ 
TlSTl€A/tX)S statistics and graphics ■ Price $295. 


Domestic sh/b $10 per product; l4-day mone^' back guarantee. 
Circle 143 on Inquiry Card. 


STATIST 1CA/w'“ (for Windows) Complete Statistical Sys¬ 
tem with thousands of on-scrcen customizable, presentation-quality 
graphs fully integraied with alJ procedures m Complete Wmdows 34 
support, DDE, OIE, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ Inter-witidow integrations data, results, and graphs can be treated 
as objects and converted into one another in a number of ways m 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presenlation-quaiity reports); nonpara- 
metrics; distribution fitimg; multiple regression; genera) nonlinear 
estimation; stepwise logii/probit; general ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; Ipg-linear analysis; factor analysis; dus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysLs/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; proce^i analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa- 
diities (spreadsheei with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming lar^uage) ■ Batch conunand 
language and macros also supported, "turn-key system"' options ■ 
AH output displayed in Scrollsheets^ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 5D and multiple graphs) ■ Extremely targe analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended ("quadruple”) pned- 
sLon; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fo- 
dlities ■ Hundreds of types of graphs, including cat^rized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanendy to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objeciSt hiteractive embedding of graphs and artwork, special 
effects, icons, maps, muid-graphks management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Extensive selection of tools for gr^hical exploration of 
data: fitting, smoothings overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets ■ Price $995. 






StatSoft' 


2325 E. 13th 5t. • Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 5B3-4376 


STATISTiCA/Mac''' (for Macintosh) A STATlSIKA/W'-cnnipaUbie, 
ojiTipreliefi.sivio daia analysis and grai^ics system designed for the Macintosh a 
Large sdection of statistical tnethuds folly integraied witli presentation quaOty 
graphics (incL EDA multiplots, a wide selection of mtcradjvtely rotalohle 3D 
graphs; Mact^raw-style tools) ■ Unlimiled size of Bits ■ Full support for System 
7, ind. "Putitfch and Subscribe"' ■ Price $695. 

Quiek STATISTICA/hlac^ (for Madntosh) A subset of STATlS- 
TICA/Mac; a comprehensive selection of basic statistics and the full graphics ca- 
pubUiiies of STATlSTirA/M«; a price $395. 


Overseas Offices: Ststsoft of Europe (Hamburg, FRO), ph: 040/ 

4200347, (SKJ 040/4911310: StsiSoft UK {London. UK), ph: 0462/483822, 
fax: 0462/462355: StatSoft Fac^Hio (Mslbcurnsr Australialn ph: (03) 683 
6560, fox; (03) 6638117: StatSoft Canada^CO (Onlano), ph: 905-649-0737, lax: 905-849-0916. AvailaWe From: CORPORATE SOFTWARE and other Authorized Represenlalfves Woricfwlde: Hol¬ 
land: MAB Julaing, 071-230410: France: Versfon US (1) 40590913; Sweden AkademiData 018-240035; Hungary: Dagent Kfl 186-5782: Belgium: TEXMA 10 61 16 28: South Africa: C3Blfis 12 6634500: 
Japan (Macintosh): Ttiraa's Company, Ino., 03'3770'7600; Japan (DOS and Windows): Design TschncilogieSr tnc„ 03-3667^1110. 

Sjat&m. STATlsnCA/W. Quick STATlSTtCAM. STATlSTlCArtyiac. Qij«k STATlSTlCJVMac, STaTISTIQVOOS, OuiJk SotillSfiSW «ta* ol StaScH, InC 










































































































































































































It's small enough to sit on 
your desktop. At 360 dpi, it 
prints crisp text, precise lines 
and the smoothest of curves. 

Its speed is undeniable. And 
its price — unheard of in the 
world of CAD. 

Called ProTracer” II, it's 
a large format inkjet plotter 
that brings something new 
to CAD. Versatility. Because 
not only does ProTracer II produce impressive draw¬ 
ings up to 17"x 22" in size, but it also delivers sharp, 
high quality text documents. 

ProTracer II has an abundance of new features 
and capabilities all aimed at making you more pro¬ 
ductive. Like its speed enhancements. And its 
expanded plotting capabilities including a larger 
printable area, auto-centering, best fit, replot, and 
long axis plotting functions. 


If you’re an AutoCAD* use 
you'll want the ProTracer II 
base unit, priced at $1599. It 
comes with ADI* drivers for Ai 
toCAD as well as an AutoCAD 
12 for Windows driver. Also in 
eluded is a C-size Windows 3.1 
driver and IBM ProPrinter and 
Epson emulations. 

Our new ProTracer II-GL 
model combines the base unit 
with resident HP-GL* and HP-GL/2 emulations, and 2 
MB memory. It provides support for all major CAD ap 
plications and is priced at only $2149. 

ProTracer II is backed by a full one year wananty 
and optional extended warranties. You'll also receive 
unlimited access to our expert technical support. 

To receive your FREE sample output packet, locate 
a dealer near you, or to order direct, call Pacific Data 
Products at (619) 625-3643, Fax (619) 552-0889. 


Pacific Data Products, ^1125 Pehco Rd, San Diego, CA 9Zl2h In Europe, call (353) 61 47S609, ProTracer is a tradeinark of Pacific Data 
Products, Inc. AH other brands and product names are Liademaiks or registered ttademaiks of their respective jnanufactutet. image courtesy 
of Autodesk Inc. ProTracer uses PeerlessPage™, the advanced imaging Operating System from Peerless. 0 1993 Pacific Data Products,, Inc, 
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or 4 MBps (writing is slower, on the order 
of 200 KBps), future PCMCIA flash- 
memory disks—like floppy disks today— 
may be a key port able-to-desktop end- 
user link. 

Spin E>octors 

Hard disk technology is the most rapidly 
evolving storage technology, largely as a 
result of the size of the hand disk market, its 
highly competitive character, and induS' 
tiywide R&D spending on rigid disks, Phil 
Devin, vice president of storage technoio- 

4 gies at Dataquest in San Jose, Cali¬ 
fornia, foresees density improve- 
^ ments of 60 percent to 65 percent 
annually, prices falling by 12 percent per 
quarter, and product life cycles of less than 
a year. A key factor in density improve¬ 
ments will come from developments in 
MR (magnetoresistive) heads, with much 
of the work being done by IBM. 

MR heads allow greater areal density 
than either thin-film or ferrite-inductive 
heads (see the figure “Areal Densities’’). 
According to Bob Scranton, director of 


storage systems and 
technology at IBM’s 
Almaden Research 
Center and director of 
advanced technology 
at IBM’s San Jose, 

California, Storage 
Systems Division, 

MR heads will be im¬ 
portant for maintain¬ 
ing a 60 percent com¬ 
pound annual growth 
rate in areal density 
for the foreseeable fu¬ 
ture. “With expected 
improvements in our 
MR heads, the focus 
will shift more to¬ 
ward the electronics,” 
says Scranton. IBM is just one of many 
companies pursuing research into the data- 
recording, digital-read-channel, and in¬ 
terface technologies that will help keep 
areal-density growth at historic levels (see 
“Digital Hard Drives” on page 91). 

Data density isn’t the only good news: 


Drive latency, a 
function of rotation 
speed, is getting bet¬ 
ter, too. “We’ve seen 
an increase in spin 
speed from 5400 
rpm to 7200 rpm,” 
says Paul Wasen- 
berg, product-line 
marketing manager 
for Micropolis of 
Chaisworth, Califor¬ 
nia. Spindles spin¬ 
ning 33 percent 
faster means data is 
available sooner. 
Combined with in¬ 
creased areal density 
(which also means 
an increase in linear density), the effect is 
a higher data rate. The trade-off is noisier, 
hotter, and more power-hungry drives. 

IBM’s DFMS and DFHS families of 
high-performance 3V2-inch drives rotate at 
7200 rpm. These 1-, 2.1-, and 4.3-GB 
drives feature an industry-leading area! 



Head technology is one of the driving forces 
behind hard drive capacity increases. 
Magnetoresistive heads are expected to 
accelerate capacity increases, partly because 
they work so well with newer digital read 
technologies. (Source: IBM Corp., 1992) 



It’s about time a computer company listened to 
my needs. Not just tell me what they think I need. 
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As capacities increase, so wili the popularity of MO 
technology. The plateau in 5‘/i-inch shipments from f990 to 
1992 reflects the effects of the standards turmoil in that 
market. (Source: Disk/Trend, Inc., 1993) 


density of 564 Mb per square inch, a seek 
time of 8.6 ms, and the industry's highest 
media rate of 12.2 MBps. The Barracuda, 
another 7200-rpm drive from Seagate 
Technology {Scotts Valley, CA), offers 8- 
ms seek times and a capacity of 4J GB. 
With lower seek times, improvements in 
caching, and higher spin speeds, access 
dmes will only get better. 


Focus on Optics 

The principal advantages opdcal 
disks (rewritable and WORM) 
have over hard disks are remov- 
ability and greater bit density. 
These combine to make optical 
storage ideal for library and 
archive applications. In the past, 
the optical-storage market was 
primarily focused on large 12- 
and 14-inch drives, but the em¬ 
phasis today is on smaller 
products (see “Optical J/jjlk 
Advances” on page 107). 
Projections for 5Vj-inch and 3'/>- 
inch rewritable optical drives in¬ 
dicate strong market growth (see 
the figure “Magneto-Optical Drive Sales”). 

The 5‘/j-inch form factor is attractive for 
desktop applications. “Ln 1993, we saw^ the 
introduction of the double-capacity S'A- 
inch drives, which significantly improved 
the cost per megabyte of optical storage 
over the earlier 650-MB models,” says Stan 
Corker, director of removable storage re¬ 
search at IDC (San Diego, CA). And things 


are likely to get better. Hitachi, outpacing 
optical-drive manufacturers Hewlett- 
Packard, Sony, and IBM, has released its 
triple-density 2-GB 5V4-inch drive. 

Rewritable optical drives in the 3'j^-inch 
“rigid floppy” form factor are also be¬ 
coming more capacious and attractive. 
“The momentum is with the 3'/2-inch 
drive,” says Patty Chan, optical-storage 
analyst with Dataquesi. “If s a smaller form 
factor, the entry cost ts much lower, and it 
can be used in many more applications. 
We expect 1993 figures to show 372-inch 
drives surpassing 5'/t-inch drives in unit 
shipments, and in 1995 we anticipate some 
372-inch drives in excess of 500 MB.” 

Because optical is a removable storage 
medium, there is a strong demand for 
interchangeability standards. 'The devel¬ 
opment of standards probably lends to 
throttle back the rate of technological im- 
provemcnu” comments IBM*s Scranton, 
referring to the disparity in bit-density im¬ 
provements between magnetic and opti¬ 
cal storage over the past several years. 
“CD-ROM players, for instance, have been 
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ai ihe same density for many years. The 
reason is media interchange standards.” 

In terms of unit shipments, however, 
CD-ROM is the fastest-growing segment 
of the optical marketplace (see the figure 
“CD-ROM Breaks Through”). Until re¬ 
cently, CD drives were strictly aftermarket 
products, typically oriented toward pub¬ 
lishing and data-distribution applications 
rather than storage. “CD-ROM has grad¬ 
uated from an aftermarket item to an option 
in the standard configuration,” notes Data- 
quesf s Chan. 

End-user and OEM interest in CDs is 
being driven primarily by pricing, but func¬ 
tionality helps. “Over the next two years, 
the price of CD-R fCD Recordable]—now 
around $5000—wil drop fast In that same 
time frame, we can expect to see erasable 
CDs,” says Chan. These developments will 
likely push CD-ROM drive prices lower. 

Tale of the Tape 

Magnetic tape products are growing quick¬ 
ly in capacity and, despite impressive im¬ 
provements in hard disk storage, are keep- 



ing pace with magnetic 
drives. A critical end- 
user issue with tape is 
storing data faster, particularly in 
server environments where the 
window for backing up data is con¬ 
strained, but the amount of data to 
be backed up keeps growing. 

QIC (quarter-inch cartridge) 
drives account for 76 percent of 
the installed base of all computer 
tape drives, according to Robert 
Abraham, an analyst with Free¬ 
man Associates in Santa Barbara, 
California. “This momentum— 
coupled with a strong desire for 
backward compatibility, well-defined per¬ 
formance migration paths, and low costs— 
has discouraged many users from defecting 
to helical-scan or optical technologies,” 
he says. 

QIC tape products can be configured 
to compatibly serve a range of computing 
environments, from mainframes to lap¬ 
tops. “The highest growth area is the QIC 
3'A-inch format, and that^s being driven 


After years of slow growth, CD-ROM piayers are 
starting to he considered standard equipment on desktop 
PCs. (Source: Disk/Trend, Inc., 1993} 

by PC users,” says Fara Yale, tape mar¬ 
ket analyst at DataquesL Yale estimates 
1993 shipments of QIC 3'/i-inch floppy 
interface products at more than 2 million 
units, mostly for stand-alone PC backup. 
Desktop penetration, however, remains 
low, at less than 10 percent of desktops. 

Arguably the fastest-growing tape 
market segment is parallel-port interface 
tape systems: these products can support 



lywliere in between, you’ve got the power. 


Tils patented BatteryPro™ System 
giv^ you three to five hours* of color computing. 

At Texas Instruments, we listened to your travel needs. That’s why we built 
two performance features into every TravelMate™ 4000S notebook computer. 

One is the powerhouse 486 processor that helps make your applications 
scream. The other is our breakthrough BatteryPro power management sys¬ 
tem. This patented system monitors and maintains low power to various 
system resources such as the display hard disk drive and ports until these 
devices are needed. Walk away for awhile and BatteryPro puts your TYavelMate 


to ^'sleep” Once you return and hit any key, you’re right where you left off. 

With the TravelMate’s advanced power management 
features, even when you need to fly you won't feel grounded. 


Texas 
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STORAGE HOT SPOTS 


P«f1ia|is itiori than aojf olhtr pradtid, the Juke¬ 
box Is an liiabllnK technology wtth a potent mul- 
tipllef effect; It alknvs Impitwenients in opticak 
and tape-storage drives to be multiplied many 
times over. Because the price of the Jukebox ro¬ 
botics remains the same, doubling drive capaci¬ 
ty in a jukebox has the effect of haMngthe cost 
per megabyte. Hewlett-Padiard, a leader in the 
growing 5y4Hncb optical Jukebox inarket, found 
that the release of its 1,3-ClB optical drives 
caused a flood of Jukebox sales. 

But price and capacity aren t the only issues. 
'Ihe chafengs cf optical drives and lukeboxes b 
to help smooth the pyiwnld, so K^s not an ugly 
transHlon between on4tve data and off-line data, 
and to help make network administration a nat¬ 
ural act,” says Patn Ingndre, product marketing 
manager at HP's Greeley, Colorado, storage-sys¬ 
tems divisfon. 


Capacity, security, and 
avaiiablirty are the critical 
buyer Issues. Performance, 
though loss critical. Is still 
important. “On our 5Vt-lnch 
library, the worst^case time to access data Is 15 
seconds or so,” Ingmlre says. “We're looking to 
improve that by 50 percent or more with a 'dou- 
ble-plckef'—robotics that can handle two car¬ 
tridges at once rather than just a single disk.” 

SQUEEZE PLAY 

Data compression, once a rarity, b now com¬ 
monplace and b even bandied into many stor¬ 
age producbp CompresskHi can be accomplislifd 
either by hardware (which b faster) or software 
{which is less expensive and more flexiblel and 
with absolutely no loss of data and lower com- 
pressioft ratios dossless) or with no appreciable 


degradation of data and higher compression 
ratios Ihkssyk 

The data compression market is fairly ma¬ 
ture, and desktop products like PKZip from 
PKWare (Brawn Deer, Wll and Aladdin Systems' 
(Watsonville, CA) Shrfflt am tried and true, wide¬ 
ly used, and inexpensive. Typicallyt these uUlties 
operate at the archive or directory level, which 
means that they can compress segments of a 
disk, keeping directories and hie structures In¬ 
tact. “For archive-level compression, the goal 
is efficiency, not speed. Thaf^s where the com- 
presskin-ratio wars are happening today,” says 
David Schargel, preskfeot of Aladdin Systems, 
fleal-time compression services, such as those 
embedded In MS-DOS 6, are faster but result in 
less compressed files than archive-level prod¬ 
ucts. 

Images, motion video, and multimedia will be¬ 
come commonplace on the desktop only If there 
are price and performance improvemefits tor 
stikon-based products that support JPEG and 
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MPEG c^mpr^ipn. “Until you cpmprp^ video 
or still-imaga data, just too vatuirynous a 
PC to handle,” says Eric HamUton, manager of 
microcode for C-Cube Micto^slems and chair of 
the ISO JPEG committee. C-Cube Is developing a 
chip to support H.261 video, as irell as MPEG 
and JPEG compression and decompression. By 
the end of 1994, volume pricing for the chip Is 
projected to be under $100. 

DEALIfia WITH DISASTER 
Dish arrays designed to Increase the rellabiffty 
and performance of dish-storage subassembries 
are also leveraging the improvements made in 
drive and internee technologies. ^^Higti data-rate 
applications—Ghe multiinidia PCs and audiov^l 
software—are growing,” says Joel Hagberg, Raid- 
ion product manager at MicropoGs. “At the same 
time, mission-critical applications are n^grating 
down to the network. The result Is storage te- 
qulrements that are going shy-high and an In¬ 
crease in the need for fauit-tolerant storage.” 


The demand for fault-tolerant storage Is paced 
by users' growii^ awareness of the value of their 
data. Different solutions provide different de¬ 
grees of security, and users must select their 
solution and Its rishs. *'There are many different 
levels of fault tolerance, going all the way to on- 
Ihte transaction-pfocessing systems where every¬ 
th tog is paralleled,” notes Jim Porter, president 
of Dish/Trend In Mountain View, Califomla. 

Redundancy, as exemplified by RAID tech¬ 
nology, is one popular approach to creating 
fault-tolerant storage (see “Disk Arrays Ex¬ 
plained,” October 1992 BYTE). But, as storage 
components become more bulletproof (JBM’s 
DFMS and DFHS drives sport l-million-hour 
MTBFs [mean times between failures]—that's 
114 years of uninterrupted use}, fault-tolerant 
storage should become less expensive, more 
manageable, and more available. "We've just 
seeo the tip of the iceberg in terms of the hind 
of confidence well have in a file server, say, 
five years from now,” concludes POrter. 


not only desktop systems but laptops as 
well. A variety of manufacturers, including 
Colorado Memory Systems, Conner Pe¬ 
ripherals, and Tandberg Data, offer paral¬ 
lel-port interface products. 

DAT (digital audiotape) ^—because of 
its storage density and small form factor— 
is popular for data-intensive storage ap¬ 
plications at the desktop, the workstation, 
and the server level. Products by Conner 
Peripherals, HP, Sony, and others are mak¬ 
ing inroads into the tape-storage market. 

At the high-end, DEC’S DLT (Digital 
Linear Tape) offers capacity, speed, and 
extreme reliability. The design allows for 
a head life of 10,000 hours (nearly five 
times that of previous drives), a recom¬ 
mended average of 10,000 reads/writes 
per cartridge, and an MTBF (mean time 
between failures) of 80,000 hours. 

T1i€ storage Boss 

Managing the storage hierarchy—whether 
for a PDA, laptop, workstation, server, or 
mainframe—^is getting more complex, and 
the consequences of mismanagement are 


An indus^ jQrst from Texas Instruments: 
Automatic load and system configuration. 



nows if your TI notebook is con^g or going. 


Our Intelligent Docking System makes the transition from notebook to 
desktop replacement fast and easy. When you dock, it knows whether you 
have an external monitor, keyboard or internal modem. Meaning you don’t 
have to reconfigure each time you insert your TtavelMate. When you're 
ready to hit the road, simply click an icon and the system knows to save 
the ffle you're working on, close Windows™ and eject your TravelMate. 

Then awayyou go. That's 
true desktop replacement. Jjrj 
From the one notebook TEXAS 

company who listens. Instruments 


We call it the ultimate desktop replacement. You’ll call it remarkable. 

It’s our new TravelMate™ Intelligent Docking System^ And by listening to the 
needs of notebook users, weVe created the industry’s most advanced docking 
system available. It's also the most complete. 

Just insert any Tl TravelMate 4000E notebook computer into the auto¬ 
loading mechanism, push a button, sit back and watch the docking system do 
the rest. Expansion is a snap too, with six ISA and two PCMCIA card slots and 
four drive b^. 


■Color monitor ahown above not 3nQ3ude4 witJi IntdEigent Docking System. 
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getting more expensive, A survey of 450 m- 
formaiion systems executives at Fortune 
1000 companies found computer down¬ 
time cost an average of $78,191 per hour 
and occurred, on average, nine times a year* 
A typical “outage’' cost $330,000, includ¬ 
ing the costs of recovering or reconstruct¬ 
ing data. Clearly, users must prepare them¬ 
selves and their data for the inevitable. 

In the client/server environment, this 
preparation can be complicated, and trier- 
archical storage management systems are 
being called on to automate backup and 
recovery, manage file migration, and over¬ 
see volume and library management ser¬ 
vices. The goal is to create a high-relia- 
bility, high-access, high-performance data 
management environment. “Hierarchical 
storage management comes from the main¬ 
frame world, and users migrating to cli¬ 
ent/server are looking for the same kind 
of management tools they had on their 
mainframes," says Barbara Goldworm, 
product-line manager for management ser¬ 
vices at Novell in Provo, Utah. 

NDMS (NetWare Distributed Manage¬ 


ment Services), NovelFs management 
strategy, supports the utilities and func¬ 
tions to allow decentralized management 
of storage and data across distributed en¬ 
vironments* Within NDMS today, HCSS 
(High-Capacity Storage System 
Services) supports hierarchical 
management across the mag¬ 
netic disk and optical disk lay¬ 
ers. “The Novell strategy is to 
provide key management ser¬ 
vices within NDMS, plus APIs 
to development parUiers for ex¬ 
tended or specialized additional 
services,” Goldworm notes. 

HCSS lets users set “water¬ 
marks” on disk capacity and 
trigger transparent data migra¬ 
tion to and from magnetic and 
optical storage* 

Conner Software Products 
(Lake Mary, FL) offers hierarchical storage 
management software called Conner HSM. 
The Conner system is designed specifi¬ 
cally for automated data management on 
Novell NetWare networks. It manages 


three of the storage pyramid layers: mag¬ 
netic disk, optical disk, and tape* Conner 
HSM, which is typically configured with a 
dedicated storage server running as its pri¬ 
mary task, has three logical components: 

the network interface, migra¬ 
tion and data management 
software, and analysis and re¬ 
porting to support assessment 
of migration thresholds* “From 
the user's perspective and 
from the network administra¬ 
tor* s perspective, Conner 
HSM is just one large storage 
pool,” explains Rick Luttrall, 
product marketing manager for 
Conner's advanced network 
products. “They really don't 
know where the Files reside 
within the hierarchy; that's 
transparent.” 

One of the problems confronting pros¬ 
pective storage management customers is 
an uncertainty about their true storage 
needs. With individual desktop applica¬ 
tions expanding data requirements, main- 


Hierarchical 
stor%e mani^eraent 
comes from the 
mainframe world, 
and users migratiiig 
to client/server are 
looking for the same 
kind of mam^ement 
tools they had on 
their mainframes. 


















frame applications migrating onto net¬ 
works and desktops, and altogether new 
applications emerging, it’s difficult to pro¬ 
ject storage needs- *'We provide a took 
HSM Planner, that helps users analyze op¬ 
erations across the enterprise—all the 
servers on the network—and determine 
what their storage requirements are and 
are likely to be within the next three years/' 
says Luttrall. 

Storage Directions 

What can we expect in the future? Flash 
memory will become less expensive and 
smaller and increase in capacity. As desk¬ 
top and laptop operating systems become 
"'flash friendly,” look for operating systems 
on a chip* Also, solid-state disks, such as 
DEC’S new 5S0-MB DRAM ESP580, can 
be expected to penetrate specialty markets 
like high-speed, high-value transaction- 
processing applications, where data in¬ 
tegrity is paramount and I/O storage is the 
bottleneck for high-value transactions* 

In hard drives, you should look for big- 
drive capacity (i.e., 500 MB) on small 


drives and lower per-megabyte cost eveiy- 
whcre* Also, advances in interface tech¬ 
nology will make it easier and less exfjen- 
sive to use these large-capacity drives (see 
“IDE Takes Off’ on page 97), MO storage 
will experience faster density increases 
than it has in the past, while in CD-ROM, 
prices will continue to fall and multispeed 
drives will proliferate, with triple- and 
quadruple-speed drives from companies 
such as NEC and Pioneer becoming in¬ 
creasingly common. 

On the cutting edge, look for holo¬ 
graphic storage products to come to mar¬ 
ket within the next year. Tamarack Storage 
Devices of Austin, Texas, a spin-off of 
MCC, expects to ship its holographic prod¬ 
uct, called MultiStore, in the second quar¬ 
ter of this year MultiStore will provide 
30 GB of removable WORM storage at 
an initial end-user cost of $6000, dropping 
to $3500 with volume. Media cost is pro¬ 
jected to be $5 per gigabyte* The device is 
essentially an auto-loader for 30 2^^-inch 
disks, each of which stores a gigabyte of 
data on a Du Pont photopolymer material 


similar to that used in holographic an* 

On the software side, hierarchical stor¬ 
age management software will get more 
robust, address more layers of the pyra¬ 
mid, and better manage storage devices. 
In the next three years, you'll see capable, 
multiplatform products that offer main- 
frame-quality data-storage management 
in distributed environments. 

All these improvements will be neces¬ 
sary, as the future will bring more and 
more data that’s increasingly critical to 
success in a wide variety of businesses and 
industries* “Keeping your detailed manu¬ 
facturing data on-line so you can optimize 
production efficiency and products, for in¬ 
stance, is a competitive investment,” notes 
IBM’s Scranton, “If it produces improved 
quality and reduced cycle time, then more 
companies will be using data as a com¬ 
petitive weapon.” The result is an accel¬ 
erating demand for products to ease the 
management of that data. ■ 


Sam Walkice i.? a BYTE technical editor. He can 
be reached on BIX do ''editors ." 
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The most comprehensive line of486 notebooks 
designed spedfical^ to meet your needs. 

When it comes to listening to your notebook computer needs, at Texas Instruments we hear what you’re 
saying. And it shows in our line of TravelMate 4000E Series notebooks. After all, we offer a wide range 
of 486-based notebooks plus an Intelligent Docking System with your needs in mind. 

You’ll find the entire high-performance lineup, from our economical monochrome WinSX/25^“ to 
our active matrix color WinDX2/60™ powerhouse, is ideal for portable and desktop replacement needs. 
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But, there's really only one way you can find out if a 'TravelMate 40CKIE is right for you. Tty one! 
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State of the Art 


Dicim Hard Drives 

Older analog read technologies are giving way to DSP-based digital read channels, which let you 
pack more data on your hard disk 

PETER WAYNER 



a ver the next several years, most hard 
drive manufacturers will abandon 
purely analog recording technology and be¬ 
gin shipping drives that use digital tech¬ 
niques, The new technology, called digital 
read channel, will at least double the amount 
of information that can be packed into each 
square inch of a hard drive platter, and 
there’s no reason to doubt that further ad¬ 
vances will produce even greater improve¬ 
ments in density. Such improvements in 
density are necessary as desktop machines 
move to applications that employ such rich 
data types as voice and video. 

The key to the transition is a collection 
of low-cost drive controllers from compa¬ 
nies such as Cirrus Logic (Fremont,CA), 
IBM Storage Systems Division {San Jose, 
CA), and Adaptec (Milpitas, CA) that in¬ 
corporate digital signal processing to dig¬ 
itally process the signals from the disk fast 
enough to sustain the data rates needed by 
the main computer. These controllers use 
a digital signaling technique known as 
PRML (parti aLresponse maxi mum-like¬ 
lihood) that was originally used for com¬ 
munications with deep space probes, such 
as the Viking Lander. If the technique 
helped keep data clear through all the back¬ 
ground interference from space, there is 
no reason why it can't help keep the data 
from disk drives clear^ too. 

PRML lets you pack more infomiation 
into each track of a drive, because the al¬ 
gorithm allows the drive hardware to filter 
out the noise associated with densely 
packed data. The algorithms use knowl¬ 
edge of how nearby bits can blur together 
in order to clean up the signal and detect 
spurious signals. The new chips also pack 
more tracks on each platter by using digi¬ 
tal techniques to align the drive head over 
the correct track. When these two im¬ 
provements are combined, they can lead 
to a doubling in the amount of data stored 
per disk. That means the cost of hard disk 
storage per byte will be cut in half. 

continued 
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A$ laid down by the write circuitry, / bit on 

a hard drive corresponds to magnetized spots on 
the surface of the disk, while 0 bits corresponds 
to the absence of magnetization. The signal on 
the disk resembles a smooth curve. The read 
electronics, however, doesn V see a smooth 
curve. Rather, it samples the signal at discrete 
points. Interpreting these sample.t gels tricky as 
increasing bit densities pushes the peaks closer 
together. 

Hard Drive Basics 

To understand this approach, you need to 
begin with the physics of building a hard 
drive. A drive uses electromagnets to store 
data on the magnetically sensitive coat¬ 
ings of the platter. When the electromagnet 
is turned on, it generates a magnetic field. 
The molecules in the coating align them¬ 
selves in the direction of the field in the 
same way that a compass turns to align it¬ 
self with the magnetic field of the earth. 
Current can pass through the electromag¬ 
nets in two directions, which means that re¬ 
sultant magnetic fields can have one of 
two opposite orientations. When you flip 
the polarity of the electromagnet, It will 
leave a similar pattern in the coating. 

You read the data from the disk using 
the reverse of the write process. The mag¬ 
netic fields in the coaling generate tiny 
electrical currents in the coils of the elec¬ 
tromagnets as they pass under the read/ 
write head. The presence or absence of an 
induced current detennines the value of 
the spot. 

At this level, both analog and digital 
hard drives and analog and digital tape 
drives operate in the same manner. The 
main difference is that the disk drives 
record bits as spots where the magnetic 


field saturates the coating 
and completely aligns all 
molecules. Old analog cas¬ 
sette decks stored the sound 
in the strength of the field 
that created larger and 
smaller magnetic patches. 
This technique is not gen¬ 
erally used in disk drives 
because saturated blips are 
easier to read and write at 
high speed. This ease is 
also why digital tape play¬ 
ers are making such inroads 
in the consumer audio 
world. 

For years, drive manu¬ 
facturers have continued to 
use iried-and-irue analog 
read techniques while con¬ 
centrating on other tech¬ 
nologies to increase disk 
capacity. One major target has been re¬ 
ducing the distance between the head and 
the platter. The closer the head, the small¬ 
er the magnetic spot and consequently, the 
more data that can be packed into one 
place. Of course, small spots also mean 
weaker induced fields when reading, so 
researchers have also concentrated on the 
development of more sensitive thin-film 
coatings. Re.search certainly continues in 
these two areas, but manufacturers are 
turning to PRML because the electronics 
necessary to do the more complicated 
digital calculations are finally becoming 
inexpensive enough to make digital drives 
a commercial possibility. Digital tech¬ 
niques let disk makers achieve signifi¬ 
cantly larger packing 
densities without in¬ 
vesting the money in 
building physically 
more precise mecha¬ 
nisms or developing 
more sensitive record¬ 
ing media. 

Encoding Data 

The process of conver¬ 
ting bits into magnetic 
marks on a disk in¬ 
volves at least three dif¬ 
ferent layers of algo¬ 
rithms. On the highest 
level is the operating 
system, which writes 
the file (which may al¬ 
ready have been com¬ 
pressed by software) to 
the disk electronics. 


When these bits are handed to the drive, 
the drive electronics then encodes them 
with ECCs (error-corrected codes), such as 
Reed-Solomon codes. ECCs have redun¬ 
dant bits that let the hardware reconstruct the 
original data when errors occur. The codes 
are a well-studied branch of mathematics. 
They often amount to constructing over- 
determined systems of equations where m 
equations and n unknowns exist, and tn is 
greater than n. 

This re,su]ting bit stream is then con¬ 
verted into RLL codes, which add redun¬ 
dant bits to guarantee that not too many Is 
or Os fall in a row. The process for writing 
to the disk generates a new magnetic mark 
for every time a 1 occurs. If a 1 doesn’t 
occur often enough, the clock that tries to 
count the position along the drive starts to 
drift, and the drive may drop a bit. Cirrus 
Logic uses an RLL in which every I is sep¬ 
arated by at least one 0 and no more than 
seven Os. During the course of this process, 
the bits increase in number by 50 percent. 
This loss of packing density is necessary to 
guarantee the accuracy of the data. 

The effects of writing bits on a disk can 
be seen in the figure “Sampling Signals.” 
The curve represents the strength of the 
magnetic mark at a particular point on the 
track. Some of the peaks point up and 
others point down. Drive controllers usu¬ 
ally alternate positive and negative peaks 
to help distinguish them. 

The old generation of technology used 
two peak-detection circuits to determine 
whether a peak occurred. One circuit 
would check to see if the signal was above 
a preset level, and the second would take 
the derivative of the 
signal and look for a 
0. This worked well if 
the peaks were spread 
apart, but as they grew 
closer, the mingling of 
two peaks would often 
add false peaks. 

The Role of PRML 

The main problem with 
crowded signals is tliat 
the read electronics do 
not see the smooth 
curves as shown in the 
figure “Sampling Sig¬ 
nals.’' The heads can 
only provide a few 
samples for each peak. 
Thus, as you crowd 
more bits into a smaU- 
er area, you need some 


READ TECHNOLOGY 


Analog 


• Is simple to implement 

• Needs clean samples 

• Can't handle closely 
packed bits 


Digital 


• Requires fast processors 

• Can filter noise and other 
interference 

• Allows denser packing 
of bits 
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method of determining to which peak a 
sample belongs. This is the role of the 
PRML algorithms in digital read channels. 
The algorithms determine whether each pair 
of samples belong to the same peak or to 
two different peaks. More imponant the 
algorithms adjust themselves when errors 
occur, because it is not uncommon for noise 
to skew samples and add false peaks. 

The PRML algorithms u.sed in digital- 
read-channel controllers are similar to the 
algorithms that werc developed in the sixties 
and used to process convolutional codes* 
These codes built in a certain amount of re¬ 
dundancy and error correction by writing 
each bit down as the sum of scv- _ 


rithm’s job is to determine when and how 
noise skews some of the sample points 
(see the text box "PRML at Work”)* 

Embellishing PRML 

Some manufacturers have developed pro¬ 
prietary approaches to these PRML algo¬ 
rithms. Cirrus touts Us SofTarget feature 
that allows the electronics to tune itself on 
various drives. The electronics can use a 
range of different polynomials in the con¬ 
volutional codes and also set the expected 
values for each peak. Each drive can tune 
itself and choose the best values. One drive 
might decide that its peaks normally gen¬ 


erate ±3.7 for the first sample and ±3.4 for 
the second sample after it writes and reads 
a calibration pattern. Another might choose 
the pair ±3.2 and ±3.5. 

Cirrus believes that the SofTarget tech¬ 
nology gives drive manufacturers the abil¬ 
ity to relax their tolerances on the mag¬ 
netic media and the heads. The heads and 
the media do not have to perform in as 
narrow a range as before. 

The Electronics 

Companies such as IBM, Cirrus, and 
Adaptec like to characterize digital-read- 
channel systems as using digital signal pro- 


eral of the previous bits. For in¬ 
stance, one simple convolutional 
code might write bit i as the sum 
of bit i, bit /-I, and bit f-3. Bit i 
can be recovered at read time by 
subtracting out the values of bit 
i-l and bit L3. Normally, these 
convolutional codes will store 
each bit as the result of two or 
more different polynomial equa¬ 
tions based on the previous n bits. 
The more complex the polyno¬ 
mials, the more resistant the code 
can be to error. 

If there is no noise, these con¬ 
volutional codes can be decoded 
by reversing the equation and 
subtracting out the values of the 
previous bits that have already 
been decoded. But if there is 
noise, the algorithm can use the 
extra information present to de¬ 
termine which bits were flipped. 
It tries to identify the most hkely 
bit that caused the error. The al¬ 
gorithms fordoing this are often 
known as Viterbi algorithnis. In 
the simplest form, they amount 
to checking all possible errors and 
looking for the best match to the 
data in question. This technique is 
useful if you are using a small 
polynomial involving only a few 
bits that could go wrong* In the 
most complex cases, the algo¬ 
rithms perform Like dynamic pro¬ 
gramming algorithms. 

Convolutional codes are good 
models for disk drives where 
tightly packed data may create 
peaks that overlap. The tail of 
one bit can often interfere with 
the signal of another. More im¬ 
portant, each peak can contain 
several sample points. The algo¬ 


PRML at Work 

P RML (partial-response maximum-likelihood) comes into play w'hen noise skews 
one of the samples of the signal from the disk* In the figure **A Noisy Sample ” the 
signal should properly decode to bit pattern 101, but the third sample is hard to interpret. 
It could be the beginning of a negative peak that was attenuated, or it could be a peakless 
point that was amplified by a glitch or by interference with a neighboring peak* 

A peak-detection algorithm could be confused by the noise in this signal. It might 
detect an extra negative peak in the 101 bit pattern. This weakness in peak detection is 
one reason drive makers can't pack too many peaks close together unless they resort to 
technology that yields a more intelligent interpretation of the samples. 

Under PRML, the drive electronics doesn't try to interpret the third sample until later 
samples arrive. In fact, PRML tracks both interpretations and then computes the partial 
error that would occur with each interpretation* Assume that the standard assumed value 
for a peak is ±3.5 and a flat section 
is 0. InteqDreting the 101 paiiem as a 
110 would generate 12*8 total units 
of error. The correct interpretation, 
however, would only generate 2.0 
units of error* Thus, the PRML can 
make the correct choice for the 
interpretation* 

AJlhough it is possible to make 
the decision after the fourth sample, 
a PRML algorithm might wait until 
the fifth and sixth samples arrive 
before choosing the interpretation 
with the smallest amount of error. 

This is one reason why drive 
controllers alternate between 
positive and negative peaks. The 
fact that two peaks of the same 
polarity can't follow each other 
disallows certain interpretations and 
makes it easier to weed out bad 
choices. 


A Noisy Sample 


is this the start of a 
f>ew negative peak or 
part of a noisy 0? 


The third sample in ihis example signal is an 
anamaly—it daesn't correspond to a I hi! or a 0 biL 
Using PRML, the read electronics use the value of 
foliow-on samples to correctly interprer the 
anomaloas sample as part of a 0 bit 
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Di^ Hard Drives 


Effects of Digital Read Channel 


Analog read Digital read 

Tracks separated to 
prevent interference 



Spots separated to PRML lets you increase Digital filtering allows more 

prevent peak overlap density of dots on a track closely packed tracks 


Digital technology iets disk makers pack hits more chseiy on individuai tracks and aiso pack tracks mart closely. The advent of magneio-resistivt 
heads wUi further increase the packing density of hard disk platters. 


cessing. While this is true, the use of these 
words can cause some confusion because 
the electronics built into the drive hardly re¬ 
semble the DSP {digital signal processor) 
chips that are common today. The standard 
DSP is a stand-alone computer with some 
beefed up circuitry for doing simultaneous 
multiplication and addition. 


On the other hand, these drive con¬ 
trollers can do only one thing—interpret 
the signals coming off the disk. The elec¬ 
tronics are hard-wired circuits that can 
only be reprogrammed in small ways. The 
circuits must be simple because they have 
to process the data at high rates. The Cir¬ 
rus CL-SH4400, for instance, can put out 


data at up to 64 Mbps at channel frequen¬ 
cies of up to 96 MHz. 

The work that the CL-SH44(X) does can 
be broken up into five basic steps. First, a 
companion chip, the VM6400 from VTC 
{Bloomington, MN), converts the raw 
signal from analog into 6 bits of digital 
repre.sentation. When this arrives at the 


I Introducing the $139 investment no 

computer user can afford to be without.. 


take chancK..,Get the 
ultimate procteaion...Bas;k- 
UPS from APC" 


PC World 

Tap 20 

Upgrade 


Back-ups 







Call for your 
FREE 60 page 
PC power 
protection 
handbook! 


Blackouts, brownouts, sags... if you use 
computers, your bottom line is directly linked 
to your power line. The fact is, your data and 
hardware are vulnerable to problems that surge 
suppressors and power directors just arenT 
equipped to handle. 

Now there’s an Uninterruptible Power Supply (UPS) to suit 
any budget. Back-UPS® are perfect protection for LAN servers, 
personal computers, phone/fax systems, POS equipment, or any 
other device that can go down when the power does. If lightning 
is a concern, Back-UPS are even backed by a $25,000 insurance 
policy against surge damage to your equipment (see details). 

So don't wait for the inevitable power problem to Tob your 
business. Protect your productivity with Back-UPS, available 
where quality computer 
produas are sold. 

APC Back-UPS provide 

CONVERSION 

areitife! 800-800-4APC, dept. A2 

BtisousfwedcV#! Hot Growth Company! (NASDAQ:APCC] 
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The bcjundans of speed have tmly diar^ecl You want the 
very latest technology to satisfy ytair ever growing need for 
more speed. You need ALR’s EVOLUTION V formly of 
60- and 66-MHi Fentiuni tiedinpokigy43ased sjfsseniR 



ALK15 a JnnoMd 
sponsor o/the USSS 
United Swks Speed Sfeiiiig 


ALR bests three other 60MHz Pentium systems 

c. Ptwumta^ LX P™ fflTIjn 
Cgn.QiWiiitf-mi 

-wm 


[WlniUine M Veritan IjOI 


lYoduct of iraense research and development, the 
EVOLUTION V family achieves recwd-bfieaking perfbrmance 
by expanding the latest advances in micrtx^ttfnpuicr 
technology. Unlike other manufadureis^ who nefy on r^ro-fk 
ted 32-bit desi^, we've sygineered these 
systems from the ipound up m folly sup¬ 
port and enhance this data hungry 6+-bic 
Pt^tium processor In fiio, with Aide’s 
proprietary QUADFLEX’’^ architecture, 
the path between the 5I2-KB [dual 256- 
KB^ of high-speed cache and main memo¬ 
ry is 12S-btts wide {dual 64-bits)i, 


delivering up to 50% more power 
than less optimned dcsigniL Even main memoiry expands to 
an unheard of l-gigahyle rtglu on the system board. 

Takir^systirm peribmiance and expandability even highcTj 
we'vt surmunded the optimal ptf jccsjtjr and monticy design 
with the latest advances in I/O tedinobgy. Equipped with up 
to e^t high-speed ISA or ten EISA 32-bit, VESA VL or PQ 
local bus slots, the ALR EVOLUTION V Series gives you 
compatibility with the: ^test graphic caitb, disk controller^ 
and SC^ adapters av ailable. We've evenuite^^aied onto the 
system board, on selected riKxlels, local 
bus IITE with ALR's advanced MUL- 
TUS^^ contoJier, PO SCSI n, as wdl as 
hi^-^jeed cdiemtt connecti vi ty. 


THnm OfTwl 

FREE LOCAL 
BUS 

GRAPHICS* 


With security minded chassis that can 
hold from six to thirteen drives and up 
to 900 Warts (dual 450 Watts) of friuh 


tt5lerant power, the ALR EVOLUTION V Series has 
unrnatchc^ejcpaiiskiri Capabilities. 

And because we desagja and niiamiEiicture these syssanscu- 
idves, we can provide the most comprehensive wamnty. 

Wliether you need a high-speed stiptr server, graphics mjneh- 
irig deskmp, df poweifol mini tower, ALR's EVOLUTION V 
SeriiBof ffettium processing systems are designed to fit a vride 
' fai^ of applic 3 tio.rBi and budgets. 

For the location of an Audiorized ALR Power P^utner Reseller 
or for more information, call today; 

in Eunope call 

ALR tDeul^:Maml| Gmf>H 

49 69 30 09 - 79-0 


in the United States and Canada call 



Arivnneed Uiglr- R*!!i«arch. Inc. 

«ai JenTOTOlrviiicLCA M7Tjl7H) SSl-STTC fAJt (714) 5S1-SM0 
AIR can t» reached cn Cempusarve » GOALRINC 


“Spedi that’s bound to inspire a 
case of Pentium envy in any user 
who tries out an EvmtiQli V’ 

PC Wbrid ' Janum-Y 1^94 
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Digital Hard Drives 


CL-SH4400, the signal is equalized and 
smoothed before the PRML algorithm at¬ 
tempts to filter out the errors. This is be¬ 
cause the response of the head to the mag¬ 
netic field is often not smooth. Finally, the 
chip removes the RLL codes and presents 
the result in ordinary form. 

In addition. Cirrus makes the CL- 
SH33QO, a one-chip version of the CL- 
SH4400A^M6400 pair that perfomis at a 
slower rate of 40 to 48 Mbps. A 64-Mbps 
derivative of the CL-SH3300 will be avail¬ 
able soon, and Cirrus plans to push the 
two-chip version to even higher rates. Both 
packages are made in CMOS. 

The Future 

The emergence of PRML drives is likely to 
be re.sponsible for major gains in price/ 
fierformance of hard drives over the next 
several years. At this point. Cirrus claims 
that new drives can increase in capacity 
by up to 50 percent rf the company uses the 
CL-SH4400 SofTarget technology with 
conventional heads and magnetic media. 

In the future, further gains will come 


when drive manufacturers can build mag- 
neto-resisdve heads. These heads contain 
special resistors that change their resistance 
as they pass through the magnetic field 
caused by a magnetic mark on the disk plat- 
ten These heads are better tuned for PRML 
algorithms because they generate smoother 
signals. When these heads become com¬ 
mon, drives should be able to pack twice 
as much information again into each platter. 

The simple PRML algorithms used in 
this first round of drives is just the begin¬ 
ning. More complicated coding algorithms 
can result in greater densities of data. 
IBM’s Almaden Research Center (San 
Jose, CA) is experimenting with a trellis¬ 
coded PRML system that uses a more so- 
phisiicated coding algorithm that is com¬ 
monly used in high-speed modems. Its 
system uses a technique called Matched 
Spectral Nulls that more accurately tunes 
the coding algorithm to the read-head re¬ 
sponse. The algorithm knows which types 
of errors are more likely to happen, and it 
can recover those belter, IBM is reporting 
that experiments show that at least 15 per¬ 


cent more information can be packed into 
each track, and more important, off-track 
performance is improved, allowing nar¬ 
rower track widths. 

These algorithms promise to reduce the 
amount of error correction that is built into 
the system. At this time, the three levels of 
codes—ECC, RLL, and PRML—signifi¬ 
cantly increase the number of actual bins 
that are written to the disk. If the coding 
process can be more properly tuned to the 
channel, then more data can be written. 

The future drives will no doubt include 
even more innovations in coding technol¬ 
ogy. Digital disk electronics was not pos¬ 
sible until recently; you couldn’t fabricate 
chips with enough transistors to do the 
necessary computations. Now that ihis 
technology has arrived, there wiU be plen¬ 
ty of room in the future for new systems 
that incorporate better algorithms and more 
robust codes, ■ 


Peter V/ayner is a BYTE comulting editor. He can 
be reached on the Internet at pew®access.di- 
gex.net or on BIX as *‘pwayner ." 
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Iomega's just been tagged the new 
low price leader for removable stor¬ 
age, WeVe cut prices permanently 
on the most reliable storage devit^es 
around—including the hi^-perfor- 


mance MultiDisk™ 150 Drive* See 
your dealer or call l-800-*695-4028. 


Iomega 


*Th.e Bernoulli MultiDfsk 150 Drive can yse 150, 105,90. 65 and 35MB disks Int^irchangeably. ©1993 Iomega Coq^. The Iomega Logo and Bernoulli are negistened 

tfademarke and Multi Disk Is a trademark of Iomega Corp. 
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By the Time We Get to Woodstock 



When historians write the history of the personal computer industry 
years from now, they'll remember Gateway 2000"^ as the radical PC 
manufacturer that gave power to the people by selling the highest- 
quality, latest-technology computers at affordable prices. By 
showing PC buyers a level of service they thought was a 
throwback to the peace and love era. By giving real meaning 
to the tattered, worn-out term “value.” 

When Gateway 2000 came onto the scene, the 
establishment computer companies were charging 
whatever they wanted for technology. 

Gateway was a real downer to them 
because we began selling the same 
technology for a whole lot less. And 
the buyers were very smart. They 
shouted, “Hell no, we won’t go,” to 
the big companies, and took a chance 
on the revolutionary Midwest company 
called Gateway 2000. Soon a great legion of people — even more 
than Woodstock attracted — was buying Gateway PCs. 

Today, Gateway 2000 is bigger than many of the companies for 
which it was an alternative. So why should you buy a Gateway 
computer today? Same reasons as in the beginning. You still get the 
best price, quality and service from us. 


Demonstrations 

That’s why PC Magazine readers said Gateway 2000 was #1 in 
overall reliability, and we also received the most votes when readers 
were asked if they would buy again from the same company — in 
both desktop and portable PC categories. (Thanks, PC Mag readers!) 
That’s why, for the third consecutive year, we swept Computer 

Best Buy Awards. (Thanks, 5/iop;?er readers!) And that’s 
why wc took five top honors in PC World's World Class Awards, 
including Best Mail Order Company and Best Service and Support. 
(Thanks, PC World readers!) Even though we’re now a Fortune 500 
company, we still champion anti-establishment thinking. Check it out. 
You’ll find GW2K is far-out, groovy and totally unreal! 
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Gateway ^es You Perfivitiaiice 


Photo courtesy of NASA. Thanks! 


The Eagle has Landed 

When Gateway 2000"* introduced a Pentium^-based system — 
loaded — for under $4,000, everybody in the industry knew the Eagle 
had landed. The best PC value on the planet had arrived! The editors 
of PC/Computing heralded the accomplishment by naming it Best 
Desktop of 1993. 

Then we topped our achievement by offering/owr Pentium 
processor-based systems, including a new 66MHz model, priced from 
$2,495 to $3,995. Now that’s a giant leap in value for one of the 
highest-performance PCs on earth. These systems are tomorrow’s 
technology available today at affordable prices — only from Gateway. 

Our P5 systems include Intel’s 64-bit Pentium processor, which 
moves instructions and data twice as fast as a 486 system. The P5 
PCs get another performance boost from a PCI local bus. The 
PCI bus can operate 10% to 15% faster than a VESA* local bus. 
j New this month, all PCI local bus systems also include a PCI 
IDE interface, which dramatically improves hard drive 
performance (up to twice as fast). The PCI bus’ “plug and 
play” feature makes your PC easier to use, too, by 
automatically configuring peripherals. 

Space-Age Video 

The PCI bus is coupled with a space-age video system, 
with 2MB standard video memory giving you 64,000 colors 
at 1024 X 768 resolutions. The high-performance PCI-based 
video system achieves 16 million colors, true 24-bit, in 
VGA and SVGA resolutions. Our standard video system 
gives you the best overall performance on the market. 

The net effect of the PCI local bus and this video 
system is computer performance that will send you into 
orbit. It’s definitely far-out! 

486 PCI Local Bus System is A-OK 

The PCI local bus with PCI video and disk subsystems 
is also available in a 66MHz 486DX2 system, which is 

upgradable to the Pentium OverDrive” processor. Another A-OK 
value in a high-performance system from Gateway! 









Our new 66MHz 
Pufttium-based system 
is priced at only $3,995. 


Our P5-60 was mimed Best Desktop of 1993 
by the editors n/PC/Computing. is 
nearly twice as fast as its nearest competitor 
at Windows operations. When it comes to 
top-oftkedine desktop systems, you can't 
beat high performance for a hw price, 
states the editorial. 
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4DX2-66V 
Ocst Dcsklop 


4DX3-66V 
EJcSt Windaws PC 


4DX2^66V 


Our 4DX246Vmodel has 
to be one of the most highly 
decorated PCs in the 
history of the industry. For 
good reason! Like oihcr 
Gateway VES.A and 
integrated system, it’s a 
very attractive value. 




































li'evvav 


Our Family PC^ comes with CD-ROM, sound card, 
speakers, joystick, fax/modem and multimedia soft^we. 

You choose one software option from five great Family PC 
multi-title packages. Some of the outstanding titles you can 
get are: Microsoft Works ft Dinosaurs and Encana™ 
Cinemaniaft Time Almanac, Links Golf Collection, The 
Animah!, MicroProse^ Game Pack MECC Elementar}^ 
Education Pack— andmoref 


0p Inregmted FC 

You'll be a trend-setter in your office or neighborhood if you 
choose a Gateway VESA^ or integrated system because there's 
nothing more fashionable than a great buy. Everybody wants one! 


VESA a Go-Go 

Our VESA local bus machines give you go-go performance at a 
fab price. VESA, which stands for Video Electronics 
Standards Association, assures you of compatibihty 
with any VESA peripheral These systems are also 
upgradable to a Pentium'" OverDrive™ processor if 
you need more processor power in the future. 



Integrated PCs Sock it to ’Em 

Our integrated systems definitely sock it to the 
competition. Offered in space-saving mini desktop 
cases, our local-bus integrated PCs give you twice the 
video performance available in many standard 
desktop machines. In fact, video performance in 
our integrated systems is similar to, or better than, 
that found in many of our competitors’ high-end systems. 

Of course these machines are also upgradable to a Pentium 
OverDrive processor. 

Our special Family PC,"" with foil multimedia capabilities and 
exciting softw^are choices, is priced at only $1,995. Ask us for details. 

If you want a mod PC for the fewest dollars possible, you want an 
integrated system from Gateway. You can bet your bippy on that! 

Energy Stardom 

All Gateway 2000™ VESA local bus and integrated systems wear 
the Energy Star seal to show they comply with energy-saving 
guidelines established by the EPA. Our commitment to the Energy 
Star program is just one of the ways we’re working to help the 
environment — and to help you save money! 
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Whether you travel constantly from continent to continent or 
occasionally from office to home, Gateway has the perfect portable 
PC to keep you rollin’ on down the highway. 


Easy Rider 

The revolutionary HandBook* 486 gives you mote MIPS per 
pound than any other PC! Plus, the HandBook is the answer to the 
most common question seasoned portable users ask themselves: 
Should 1 take my portable or not? Is it worth the hassel? With a 
HandBook, you’ll never ask yourself that question again. It’s so small 
and light, it’s effortless to cany. The decision is automatic: Of course 
you’ll take your HandBook. You’ll never want to be without it! The 
HandBook is a truly extraordinary product that will forever cliange the 
way you use a PC. 

The HandBook has all the features that matter to you, too, 
including; ideal weight and size (less than 3 pounds, about the size of 
a day-planner); plenty of power (genuine Intel* SL Enhanced 486 
processor); great screen (bright, 7.9-inch backlit VGA display); 

comfortable 78-key keyboard; EZ Point" integrated 
pointer (no need to cany a clumsy mouse); 
excellent battery life; .suspend/resume (a 
- handy feature that allows you to stop work 
any time and resume later without losing 
data or restarting the system). 


Psychedelic Day-Tripper 

“(The ColorBook’s) 9.4-inch dual-scan color display is 
so good you might think you accidentally got an active 
matrix display.’’ That’s what PC Magazine said about the 
Gateway 2000" ColorBook. It’s psychedelic! The ColorBook, 
with its latest-technology color display, also includes: 486 
performance (genuine Intel SL Enhanced 486 processor); excellent 
portability (weighs less than 5.7 pounds and is ultra-thin — just 1.77 
inches); simultaneous video support; a built-in trackball; two 
PCMCIA Type II slots (can also be used for one Type III PCMCIA 
card); great battery life (up to four hours); suspend/resume. 

For dazzling color at a mono price, look no further than the ColorBook. 
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5/rown here is our P5-60 model loaded with options indudmga !7-iijch CrystalScan mottUor 
combo floppy drive, muliimedia kit \^ith optionai Yamaha speakers, Colorado Memory System 
iape backup unit, FUghtStick and Epson Stylus SOO printer With multimedia, the sights and sounds 
of any era are available to i-ou with a dick of your mouse. Right on! 























PORTABLES 


HASDBOOK* 486 


PORTABLE OPTIONS 


m Weight: 2.94 Lbs, 

■ Dimensions: 9.75'* x 5.9" x 1.6" 

■ SL Enhanced Intel* 486 
Processor 

■ 4MB RAM (expands to SMB or 
20MB) 

■ 80 to 130MB IDE Hard Drive 

■ 7.9" Backlit VGA Display 

■ NiMH Battery & AC Pack 

■ Suspend/Resume Feature 

■ 1 PCMCIA Type II Slot 

■ EZ Point™ Integrated Pointer 

■ 78-Key Keyboard 

■ Parallel, Serial & PS/2 Ports 

■ MS Works for Windows™ 

■ MS-DOS 6.2, WFW 3.11 & 
Serial Transfer Cable 


HANDBOOK 486SX-25 

With 25MHz 486SX CPU and 
80MB Hard Drive 

$1495 

HANDBOOK 486DX2-40 

With 40MHz 486DX2 CPU and 
130MB Hard Drive 

$1995 


HANDBOOK PACKS 


Traveler's Packs: 

■ Case, extra battery & PCMCIA 
9600/2400 fax/modem. S369 

■ Case, extra battery & PCMCIA 
TelePath™ fax/m^em. $489 

Presenter's Pack: 

■ PCMCIA VGA adapter, 
Asymetrix* Compel & case, 
$319 


PCMCIA Cards: 

■ TelePath 14400/14400 fax/ 
modem. $319 

■ 9600/2400 fax/modem. $199 

■ Ethernet adapter. $189 

■ Token Ring adapter. $449 

■ HandBook VGA adapter. $229 
Batteries: 

m 2.2Ah NiMH batteries. $89 

■ Alkaline battery pack. $29 
Diskette Drive: 

■ HandBook external 1.44MB. $99 
Cases: 

■ ColorBook$49 HandBook $55 
Extended VIP Warranty: 

■ We*ll ship a replacement 
within 24 hours during warranty. 
Point of sale only. $100 


COLORBOOr mCOLORBOOK PACKS 


■ Weight: Under 5.7 Lbs. 

■ Dimensions: 11.7" x 8.5" x 1.77" 

■ SL Enhanced Intel 486 
Processor 

■ 4MB or 8MB RAM (expands to 
8,12 or 20MB) 

■ 3.5" 1.44MB Diskette Drive 

■ Removable 120 to 250MB IDE 
Drive 

■ 9.4" VGA Dual-Scan STN 
Color Display 

■ NiMH Battery & AC Pack 

■ Suspend/Resume Feature 
i 2 PCMCIA Type II Slots 

■ Integrated Trackball (2 buttons) 

■ 85-Key Keyboard 

■ Parallel, Serial & PS/2* Ports 

■ External VGA Port 

■ MS Works for Windows 

■ MS-DOS 6.2 & WFW 3.11 


COLORBOOK486SX-33 

With 33MHz 486SX CPU, 4MB 
RAM and 120MB Hard Drive 

$1995 


COLORBOOK486DX-33 

With 33MHz 486DX CPU, 4MB 
RAM and 250MB Hard Drive 

$2695 


COLORBOOK486DX2-50 

With 50MHz 486DX2 CPU, SMB 
RAM and 250MB Hard Drive 

$2995 


Traveler's Packs: 

■ Case, extra battery & PCMCIA 
9600/2400 fax/modem. $329 

■ Case, extra battery & PCMCIA 
TelePath fax/modem. $449 


ML LTIMEDIA KIT | SOFTWARE & EXTRAS | SERVICE 


Here’s everything you need to add 
multimedia to any Gateway desktop 
PC. You won’t find a better holiday 
price anywhere! 

■ Gateway 2000 16-Bit Sound 
Card, Sound Blaster-™Compatible 

■ Double-Speed CD-ROM 

■ 2 Labtec* Speakers 

■ Microsoft Encarta & Corel Photo 
CD Software 

■ Gateway System CD 

$299 

For system configurations that 
include a CD-ROM drive: $132 
Only with system purchase. 

© Gateway 2000 ii a 
coqwrate tpotuor of 

GIJ©BAL. 

Primed on recycled R^LE/\F 
paper with joy inks. 


If a system comes with “choice of 

application software,” choose one 

of the following packages: 

■ Microsoft Excel for Windows”* 

■ Microsoft Word for Windows”* 

■ Microsoft Word and Bookshelf? 
CD-ROM Edition 

■ Microsoft PowerPoint for 
Windowi^ 

■ Microsoft Project for Windows”* 

■ The Entrepreneur Pack (Works,™ 
Publisher,™ Money™ & games) 

■ Borland Paradox* database and 
(Juattro*Pro for Windows 
spreadsheet 

■ Microsoft Access”* for Windows 

■ Publisher’s Pack (CD-ROM 
only; includes CorclDRAW3,™ 
ArtShow, MS Publisher 2.0 & 
MS Design Pack) 


With desktop and selected portables 
you also get the following software 
and extras at no additional charge: 

■ MS-DOS 6.2 & Windows for 
Workgroups 3.11 

■ CoSession™ Host Remote 
Diagnostics (with all modems) 

■ QAPlus Diagnostics 

■ Gateway Computer Glossary 

■ Gateway Mouse Pad 
Systems with CDs also include: 

■ Gateway System CD with 
Microsoft Multimedia Pack™ 

■ Multimedia On-Line User’s 
Guide 

■ Gateway Mall On-Line Catalog 


Every Gateway system is backed by: 

■ 30-Day Money-Back Guarantee 

■ One-Year Limited Warranty 

■ Lifetime Toll-Free Technical 
Support 

■ On-Site Service Available To 
Most Locations 

■ Lifetime BBS Membership 

■ FaxBack Automated Fax Service 

Our money-back guarantee does not 
include shipping. On-site service is 
provided at no charge during 
warranty if our technicians 
determine it is necessary. If you 'd 
like to read our 
warranty and 
guarantee 
policies, 
please call 
for a free 
copy. 















Net^vorking 

Intel EtherExpress'“ 

A I 6'bit Ethernet adapter from a world leader in 
networking. $105 Twisted Pair or BNC Kit (BNC kit 
includes cable, connector, terminator and card). 

Ethernet Adapter frum 3Cvm* 

Manufactured by 3Com for Gateway. Features parallel 
tasking architecture with a high level of integration. $105 
Twisted Pair. $125 BNC Kit (includes cable, connector, 
terminator and card). 


TI microLaser™ Pro 600 

This Texas Instruments laser printer 
redefines value in high-performance 
printing with 6MB RAM 
standard, a fast eight pages- 
per-minute print rate, 500- 
sheet capacity and true 
600dpi quality. 

With 23 PostScripf Fonts: $1,449 
With 65 PostScript Fonts: $1,629 




Monitors 

CrystalScan® 17-Inch iMonitor 

Non-interlaced color monitor, .26mm dot 
pitch. If your system comes with a 14-inch 
monitor, you can upgrade to this monitor for 
$430. If your system comes with a 15-inch 
monitor, you can upgrade for $350. (Prices good 
only for upgrades at the time of system purchase.) 


Printers 


Epson* 1070+ Printer 

Here's a value-priced, wide-carriage dot matrix printer 
that gives you 225cpi in draft mode, 10 letter-quality fonts 
and 4 scalable fonts. Quiet, too {46.5db)! $359 


Epson 3260 Color-Capable Printer 
Add color to your documents with this 24-pin, quiet dot 
matrix printer. Comes with 10 letter-quality fonts. $199; 
Color Option $45; Tractor Option $15 

Epson Stylus 800 InkJet Printer 

Great laser quality at an even greater value. Measuring 
only 17 inches by 10.5 inches, the Stylus 800 has seven 
different typefaces and prints an extra-quiet 150 characters 
per second at 360dpi. Parallel cable included. $289 

Epson ActionLaser 1500 Laser Printer 

The ActionLaser delivers professional-quality printouts 
with crisp, sharp images, black blacks and smooth, “jag- 
free” lines. It also features a fast six-page per minute print 
speed. 14 resident fonts, 300 x 300dpi, and I MB memory 
expandable to 5MB. Parallel cable included. $669 


Lexmark 4039 lOR 

The printer for tomorrow’s technology! Featuring a fa,st. 
RISC processor it switches between PostScript and PCL5 
printer languages automatically and prints at a remarkable 
10 pages per minute at true 600dpi. $1,399 



Easy Payment Options 

We make it easy for you to buy a Gateway PC, 
too! We accept most major credits cards 
and C.O.D. terms, with net 30-day 
terms and leasing options available 
to qualified commercial customers. 

You can also apply for our new 
Gateway 2000'" DuoLine™ MasterCard*' Card, 
issued by Dial National Bank, which lets you make 
purchases from Gateway and anywhere else 
MasterCard is accepted by giving you two lines of 
credit — one for Gateway purchases and one for all 
other purchases. For Gateway purchases, the card 
has no annual fee and a tow variable interest rate of 
Just 12.9% APR. For other transactions, you get a 
variable interest rate of 13.9% APR and a low S18 
annual fee.* 


*Cash advana’fee in U plus 2% of the mount of the cash 
advance, hut nut less than $S nor more than $10. Firmcing i.s 
availahk on approved credit with the Gateway DuoLine 
MasterCard, issued hy Dial National Bank, Des Moines. Iowa. 



8 0 0 - 8 4 6 - 2 0 5 8 


Our Ws models are all Gateway 2000 employees and their children who relived theJhwer-power era for this ad. 








When you've picked the PC you want, take a look at the options listed 
here to make your system as productive and ton as possible. Sorry, the 
peripherals listed here arc sold only with the purchase of a system. For details 
on our complete line of extras for Gateway customers, ask for our special add¬ 
on components division when you call. 

Multimedia 

Multimedia Kit 

Here’s everything you need to add multimedia to your Gateway PC: 

■ Gateway 2000'“ 16-bit CD-quality sound card, compatible with Sound 
Blaster"* cards, with MJDI/game port, mic in, stereo line in^oul 

■ Double-speed CD-ROM drive, tray-loading, compatible with music 
CDs, multisession photo CDs and CD-ROM titles 

■ 2 Labtec^ speakers that attach to your PC monitor 

■ Microsoft" Encarta & Corel Photo CD software 

■ Gateway 2000 System CD with Microsoft Multimedia Pack™ 

S299 

For system configurations that include a CD-ROM drive, get 
the multimedia kit without CD-ROM drive for: S132 

Yamaha -YST-M10 Multimedia Speakers 

New! The small speakers that sound big. And come with a tiny price. This 
free-standing, self-powered speaker set is a great value! $75 

Altec Lansing Multimedia Speakers 

Get superior stereo sound with these top-rated Altec Lansing ACS-300 
speakers with separate powered subwoofer. $219 

CH FUghtStick 

The joystick that's recommended by our kids! With a sensational 'TeeP' and 
rugged construction, this is the last joystick you'll ever have to buy! $35 

Communications & Storage 

TelePath™ II Fax/Modem 

Internal fax/modera, 14,400bps modem, V,32bis, with 14,400bps fax 
capability. Package includes CommWorks™ data and fax communication 
software, plus a CompuServe'*' trial membership. $149 

Cardinal* 2400 Fax/Modetn 

Internal fax/modem, 2,400bps modem, V.22bis, with 9,600bps fax capability. 
Package includes CommWorks data and fax communication software. $49 

Colorado Memory Systems® TBU 

250MB internal automatic tape backup unit copies up to 9.5MB per minute. 
Comes with Windows and DOS software, one tape and cable. $159 





INTEGRATED & VESA SYSTEMS 


4SX~5S/4DX-53 


m Intef 33MHz 486SX or DX CPU 

■ 4MB RAM 

■ 212MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 512KB 

■ 3.5" Diskette Drive 

■ 14" Color Crysta]ScaiiM024Nl 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ lOl-Key Keyboard & MS Mouse 

■ MS-DOS*6.2&WFW™3.11 

■ MS Works for Windows™ 

■ EPA Energy Star Compliant 

4i:M-$1295 
4DX~33 - $1495 

VESA & PCI SYSTEMS- 


4DX-33V/4DX2-50\ 


■ Intel 33MHz 486DX or 50MHz 
DX2 CPU 

■ SMB RAM, 128KB Cache 

■ 424MB 13nis IDE Hard Drive 

■ VLB Graphics with I MB 

■ Local Bus E>E Interface 

■ 5.25" & 3.5" Combo Drive 

■ 14" Color CrystalScan 1024NI 

■ Baby AT Case 

■ 5lSA&2VESAASASlots 

■ Any Key Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3. 1 1 

■ Choice of Application Software 

■ EPA Energy Star Compliant 

4DX-33V- $1975 
4DX2-50V- $1995 


40X2-50/40X2-66 


■ Intel 50 or 66 MHz 4g6DX2 CPU 

■ SMB RAM, 128KB Cache 

■ 212MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 1 MB 

■ 3.5" Diskette Drive 

■ 14" Color CrystalScaal024NI 

■ Mini Desktop Case 
1 5 16-Bit ISA Slots 

■ AnyKey* Keyboard Sc MS Mouse 

■ MS-DOS 6 ^ &WFW 3.11 

■ Choice of Applis^tion Software 

■ EPA Energy Star Compliant 

-^z)X2-5fl - $1795 
40X2-66- $1995 


4DX2-66V BEST BUY 


m Intel 66MHz4S6DX2 CPU 

■ 8 MB RAM, 128KB Cache 

■ 424MB 13ms IDE Hard Drive 

■ VLB Graphics with I MB 

■ Double-Speed CIMOM 

■ Local Bus IDE Interface 

■ 3.5" Diskette Drive 

■ 15" Color CrysialScan t572FS 

■ Baby AT Case 

■ 5 ISA & 2 VESA/ISA Slots 

I AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

1 Choice of Application Software 

■ EPA Energy Star Compliant 

$2295 


4SX-33V 


m Intel 33MHz 486SX CPU 

■ 4MB RAM 

■ 212MB I3ms IDE Hard Drive 

■ VLB™ Graphics with 1MB 

■ Local Bus IDE Interface 

■ 5.25" & 3.5" Combo Drive 

■ 14"'CoIorCrystalScan*^ 1024N1 

■ Baby AT Case 

1 5ISA&2VESA*/ISASlots 

■ AnyKey* Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Software 

■ EPA Energy Star Compliant 

$1495 


P4D-66 


■ Intel 66 MHz 486DX2 CPU 

■ SMB RAM, 256KB Cache 

■ 424MB Oms IDE Hard Drive 

■ PCI Local Bus Graphics with 2MB 

■ Double-Speed CD-ROM 

■ PCI Fast IDE Interface 

■ 3.5" Diskette Drive 

■ 15" Color CiystalScanl572FS 

■ Baby AT Case 

■ 4ISA,2PCI&1 PCl/ISASlots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choke of Application Software 

$2495 


40X2-50 FAMILY PC 


■ Intel 50MHz 486DX2 CPU 

■ 8 MB RAM, 128KB Cache 

■ 212MB I 3nis IDE Hard Drive 
I Local Bus Graphics with 1 MB 

■ Double-Speed CD-ROM J 6 -Bit 
Sound Card & Speakers 

i Zmi^m Data/Fax Modem 

■ 3.5" Diskette Drive 

■ 14" Color CiystalScanl024Nl 

■ Mini Desktop Case 
i 516-BkISASIots 

■ 101-Key Keyboard, MS Mouse & 
Joystick 

■ Choice of Family PC Software 

■ EPA Energy Star CompEant 

$1995 


40X2-66V 


■ Intel 66 MHz 486DX2 CPU 
I 16MB RAM, 256KB Cache 

■ 424MB 13ms IDE Hard Drive 

■ VLB Graphics with 2MB 

■ Double-Speed CD-ROM 

■ Local Bus IDE Interface 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScanl572FS 

■ Baby AT Case 

■ 5 ISA & 2 VESA/ISA Slots 

I AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Software 

■ EPA Energy Star Compliant 

$2795 


PENTIUM SYSTEMS 


P5-60 


m Intel 60MHz Pentium™ CPU 

■ SMB RAM, 256KB Cache 

■ 424MB l3m,H IDE Hard Drive 

■ PCI Local Bus Graphics with 2MB 

■ PCI Fast IDE Interface 
1 3.5" Diskette Drive 

■ 14" Color CrystalScanl024M 

■ Baby AT Case 

■ 4 ISA, 2 PCI & 1 PCI/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.1 1 

■ MS Works for Windows 

$2495 


P5-60 BEST Biry 


■ Intel 60MHz Pentium CPU 

■ SMB RAM, 256KB Cache 

■ 424MB 13ms IDE Hard Drive 

■ PCI Local Bus Graphics with 2 MB 

■ Double-Speed CD-ROM 

■ PCI Fast IDE Interface 

■ 3.5" Diskette Drive 

■ 15"ColorCrystaIScanl572FS 

■ Baby AT Case 

■ 4 ISA, 2 PCI & 1 PCI/ISA Slots 

■ AnyKey Keyboard & MS Mouse 
i MS-DOS 6.2 &WFW 3.11 

■ Choiccof Application Software 

$2795 


P5-60 


■ Intel 6 OMH 2 Pentium CPU 

■ 16MB RAM, 256KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Local Bus Graphics with 2MB 

■ Double-Speed CD-ROM 

■ PCI Fast IDE Interface 

■ 3.5" Diskette Drive 

■ 15" Color Cn^stalScanl572FS 

■ Baby AT Case 

■ 4 ISA, 2 PCI &1 PCI/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS62&WFW3.1I 

■ Choice of Application Software 

$3295 


P5-66 


■ Intel 66 MHz Pentium CPU 

■ 16MB RAM, 256KB Cache 

■ 540MB 13 ms IDE Hard Drive 

■ PCI Local Bus Graphics with 2MB 

■ Double-Speed CD410M 

■ PCI Fast IDE Interface 

■ 16-Bii Sound Card & Speakers 

■ 3.5" Diskette Drive 

■ 17" Color CrysialScan 1776LE 

■ Tower Case, 300W Power Supply 

■ 4lSA,2PCI&lPCMSASlots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Software 

$3995 
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Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 605-232-2561 ■ Add-On Sales 800-846-2080 
Toll free from Canada and Puerto Rico 800-846-3609 • Sales Hours: 7am-10pra Weekdays, 9ajn-4pm Saturdays{CST) 
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state of the Art 


IDE Takes Off 

The most popular method of connecting hard drives to PCs has just gotten a whole lot better 

JOHN BRYAN 



I DE (Integrated Drive Electronics) is 
the number-one disk interface in the 
PC environment for two good reasons: 
First, it is insanely easy to use, and sec¬ 
ond, it’s inexpensive to implement. This is 
a hard combination to beat. But as CPUs 
get faster and applications and environ¬ 
ments get more complex, IDE’s limita¬ 
tions begin to show. 

IDE was developed by Western Digi¬ 
tal and Compaq Computer. It was a natur¬ 
al outgrowth of the original IBM AT disk 
interface—the ST-506—which was in¬ 
troduced in 1984. The ST-506 uses the PC 
BIOS INT 13h to interact with the system, 
and IDE is set up the same way. IDE also 
borrows from its ST-506 heritage in the 
number and type of drives it supports. 

This latter feature is one of the major 
limitations of IDE as we know it today: 
IDE currently supports two drives, and 
without .some .sort of proprietary modifi¬ 
cation, those two drives must be magnetic 
disks. Up to now, these limitations have 
not been crippling, but today’s high-end 
multimedia systems need to be able to con¬ 
trol a mix of hard disk, tape, and CD-ROM 
products. IDE isn’t up to the task. Also, 
IDE is limited in the size of the disks you 
can attach to it and in the data transfer 
rates you can get out of it. Western Digi¬ 
tal’s response to these problems is its pro¬ 
posed enhanced IDE, which is designed 
to take IDE into the twenty-first century. 

Increasing Capacity 

A popular feature of IDE is its transpar¬ 
ency. You don’t need a special driver for 
an IDE drive, becau.se IDE is defined and 
supp>orted in your system’s BIOS and IDE 
interface. You pay for this transparency, 
however—most notably in capacity limi¬ 
tations. 

The capacity of IDE drives is constrained 
not by the BIOS or IDE interface individ¬ 
ually but by the combination of the two. 
IDE identifies a drive and determines its 
capacity by determining the number of 
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IDE Takes Off 


The Capacity Crunch 

Cylinders 


Heads 


Sector per track 



QIBIOS 

a IDE 

H BIOS/IDE combination 


Both the standard PC BIOS and the IDE interface support large-capacUy driven. However, when 
they 're vombined. they can 7 support drives over 528 MB due to die different number of bits each 
reserves to define the different characteristics — cylinders, heads, and sectors per track—of a drive. 


heads, cylinders, and sectors per track that 
it contains. Because DOS specifies that 
there are 512 bytes per sector, the capaci¬ 
ty of a drive is the number of heads times 
the number of cylinders times the number 
of sectors times 512. 

The drive lookup table, which the PC 
BIOS INT I3h accesses, supplies only a 
specific number of bits for maintaining In- 
formation about the characteristics of a 
drive. Similarly, the IDE interlace has a 
set number of bits for storing this infor¬ 
mation. Either of these meihi^s provides 
for lai^e drives. The PC BIOS uses enough 
bits to recognize up to 1024 cylinders, 255 
heads, and 63 sectors per track in its CHS 
(cylinder-head-sector) formal. The BIOS 
can thus support drives with capacities of 
up to 8.4 GB. IDE can recognize up to 
65,536 cylinders, 16 heads, and 255 sectors 
per track or drives up to 136.9 GB. Un¬ 
fortunately, drive capacity in a BIOS/IDE 
setup is determined by the lowest com¬ 
mon denominator of the corresponding 
drive characteristics, resulting in a limit 
of 528-MB for PC-based TDE drives (see 
the figure *The Capacity CmnciC)- 

While 528 MB isnT small, it isuT ex¬ 
actly spacious in a high-end environment 
or for multimedia, where storage require¬ 
ments for sound and video applications 
can really eat up disk space. As disk prices 
fall, too, there will be more and more mo¬ 
tivation to move to larger capacities. 

Western Digital’s proposal for enhanced 
IDE provides two methods for solving the 
capacity problem. You choose between 


the two in CMOS setup. The first method, 
called auto-configure, is designed for op¬ 
erating systems, such as NetWare and 
Unix, that bypass the BIOS in accessing 
disk drives. It uses the standard DPT 
(Drive Parameter Table) to pass informa¬ 
tion about drive capacity from the IDE 
drive to the operating system. 



Ratfier than the straightforward transfer of 

cylinder, head, and sector information, enhanced 
IDE uses inff?rmati(m in its Enhanced Drive 
Parameter Table U? translate [NT 13k CHS 
information into either [DE CHS or IDE LBA. In 
the case ofLBA. only the drive need provide the 
Jinal logical-to-physical translation. The 
operating .system, pie .system, and device drivers 
can use logical information exciusivety. 


The second method—for DOS and Win¬ 
dows—is called aulo-iranslate. Selecting 
tins drive type tells the BIOS to create an 
EDPT (Enhanced Drive Parameter Table) 
during its POST (power-on self test). The 
initialization process fills this table with 
die appropriate values for all the drive char¬ 
acteristics, along with a checksum value 
to ensure the accuracy of the parameters. 

The EDPT contains two sets of drive 
parameter information; one that comes 
from the Identify Drive command, and an¬ 
other that the BIOS gives to the operating 
system. The infonnation presented to the 
operating system is not simply a copy of 
that taken from the drive, but a translation 
that isuT dependent on how the CHS and 
IDE bit fields match up. The BIOS sup¬ 
ports two types of translations based on 
infonnation returned by the Identify Drive 
command. The first, called IDE CHS, pro¬ 
vides a stmightforwaid ti anslation of BIOS 
CHS infonnation to IDE CHS informa- 
lion. 

The second translation requires more 
dri ve finnware changes but has wider- 
ranging implications. It translates the CHS 
infonnation that is pa.ssed to the BIOS into 
a 28-bit LB A (logical block address). The 
BIOS then sends the LB A mfomialion to 
the drive's task-file register and sets bit 6 
of the drive’s SDH (select drive head) reg¬ 
ister to indicate that the information in the 
task registers is LB A rather than CHS. Die 
drive then uses the LB A value to fetch the 
appropriate physical block from the disk. 

The EDPT Ids enhanced IDE access 
drives with sizes up to the CHS limit of 
8,4 GB. The advantage of the EDPT is 
that it doesn’t require software or operat¬ 
ing-system changes to support high-ca¬ 
pacity drives. Die IDE CHS and the IDE 
LB A translations are transpaient to the op¬ 
erating system, except in the case of Win¬ 
dows 3.1 in its 32-bit address-on mode. In 
this case, yon need a new driver. Western 
Digitaf s IDE LBA-enabling driver is 
called FASTDISK. It will be available for 
all Western Digital Caviar drives with ca¬ 
pacities greater than 528 MB. 

The advantage to IDE CHS is that the 
BIOS changes required to implement it are 
minimal, LB A requires more extensive 
BIOS changes as well as changes in the 
drive firmware, but you get advantages 
with this added complexity. Many current 
operating systems use LBA to access hard 
drives. LBA lets you use a single consistent 
access scheme across the operating sys¬ 
tem, device driver, and drive interface. 
Looking ahead, LBA is also compatible 
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with the INT 13h Functional Extension 
specification as defined by Microsoft and 
IBM. which specifies “packets" that con¬ 
tain LBA rather than CHS addresses. 

Faster and Faster 

Curreni IDE drives outperform the data 
transfer rate capabilities of the ISA bus, 
making a faster bus mandatory if you want 
to increase the data transfer rate of IDE 
systems. EISA and Micro Channel aichi- 
teclure are options, but increasingly, lo¬ 
cal-bus technology^—VL-Bus and 
PCI (Peripheral Component Inter¬ 
connect)—is die preferred solution 
to higher sustained throughput. En¬ 
hanced IDE offers a series of so¬ 
lutions designed to meet escalat¬ 
ing levels of performance expected 
from local-bus technologies over 
the next few years. 

You should consider several is¬ 
sues when looking at data transfer 
between a system and a peripheral. 

First is the speed ill which the pe¬ 
ripheral can handle the data that 
moves on and off it. Also impor¬ 
tant is the delivery cost of tlie sub¬ 
system, especially in the personal 
computer market. If cost were no 
object at all, drives with huge read/ 
write cache systems could deliver 
and accept data at practically any 
speed. 

IDE drives transfer data in two 
ways: PIO (processor I/O) depends 
on the processor to handle the data 
transfer, and DMA lets the drive 
itself handle the Uransfer after the 
processor periorms an initial set¬ 
up. IDE’s traditional method of 
data transfer is PIO because when 
IDE was introduced, PIO was liisier 
than DMA, which was dependent 
on the speed of the ISA bus. 

The introduction of faster bus¬ 
es, however, has resulted in faster 
DMA, and enhanced IDE supports 
several types. Type B DMA offers 
a transfer rate of 4 MBps, while 
Type F, supported by the PCI lo¬ 
cal bus, extends this to either 6.67 
MBps or 8.33 MBps, depending on 
the PCI/ISA bridge chip set in the 
system. Both Type F and Type B 
DMA requires device drivers (or 
BIOS changes). 

PCI also makes available to the 
PC a new type of DMA transfer 
called Scatter/Galher. Operating 
systems that use virtual memory 


management schemes may find that a re¬ 
quested block of memory is scattered 
across a variety of physical disk locations. 
With Scatter/Gather support, four 4-KB 
blocks that make up a single 16-KB block 
of memory can be fetched with a single 
I/O request, rather than with the four I/O 
requests and DMA instructions that would 
normally be required. The result is great¬ 
ly improved performance for the operating 
systems, such as Windows 3.1, OS/2 2.1, 
and NetWare 3.1 and 4.0, that support this 


mode. Windows NT does not currently 
support Scatter/Gather, but future releases 
will. 

VL-Bus designs use PIO or BPIO 
(block PIO) data-tran.sfer methods. BPIO 
works in exactly the same fashion as stan¬ 
dard PIO, except that where PIO transfers 
a single bkx:k of 256 words (512 bytes), 
BPIO transfers n blocks of 256 words. The 
support of BPIO requires BIOS changes 
and device-driver support, and Western 
Digital has device drivers that provide this 


SCSI vs. IDE 



SCSI dates from a time when a small compuier was roughly the size of 
your fathers Oldsmobile. Its adaptation to the personal computer 
market has been slowed by complexity, independent standards de¬ 
velopment, and relatively low demand for its special teature.s. 

Only on the Mac has SCSI been a great success, mainly because 
Apple rigorously controls every aspect of the development of periph¬ 
erals for the Mac. The SCSI experience on PCs has been quite the op¬ 
posite, with different vendors implementing their own version of SCSI communication. 

SCSI is a separate bus structure rather than a connector like IDE, so it offers many fea¬ 
tures that IDE cannot. First, SCSI is extremely flexible in the type and timing of the devices 
attached. Everything from disks and other storage media to scanners and printers can be at¬ 
tached to the same SCSI host adapter. Up to seven devices can be connected to each 
adapter. 

In addition, the SCSI connector cable can be up to 6 meters long, which means that pe¬ 
ripherals can reside outside tlie host computer system. In fact, SCSI is the only interface 
used with large drive arrays or optical Jukeboxes that support network servm. In contrast, 
enhanced IDE offers a maximum cable length of 18 inche.s, which means lliat it is a strictly 
iniemul solution. SCSI also offers speed that .standard IDE can't match, and Fasi/Wide 
SCSI offers sustained data rates (20 MBps) that even enhanced IDE can't achieve. 

But there is a cost, literally. From host adapters to peripherals, SCSI is more expensive 
than IDE. Part of the reason for this is the amount of logic required on both ends of the ca- 
bk. All devices on the SCSI bus are intelligent; each has its own ROM that contains the 
basic operating parameters of the device. The host adapter is also an intelligent device. 

But the bigger cost is that incurred by the development of software to support all the pos¬ 
sible combinations of hardware, sofiw^are, and operating systems that a peripheral is likely 
to encounter In the diverse and, at times, chaotic w^orld of the PC. Rich Rutledge, marketing 
manager of storage products for Western Digital, explained it this way: ‘‘SCSI has a single 
command sei (per peripheral), but at the chip level, each product has a different register set, 
requiring a different hardware device driver. The result is that everyone has to prtxluce dif- 
lercnt drivers for each and every operating-system type and release." 

Western Digital believes that with the emergence of enhanced IDE, SCSI will be largely 
constrained to the server market and external systems. Of course, SCS! proponents see 
things differently. Adaptec, which developed the EZ-SCSl softwaie that has taken much of 
the anguish out of iiiiple men ting SCSI on a PC, believes that AT A PI (AT Attachment Pack- 
et Interface) and SCSI combined will squeeze proprietary interfaces out of the CD-ROM 
market. The company also sees SCSLs performance advantages and flexibility becoming 
Increasingly important as multimedia applications come to the fore. 

Botli viewpoints have merit. Enhanced IDE will be die mterface of choice where ease of 
use and value are imperative and will take a good deal of midrange business away from 
SCSI. Where performance is the determinant, however — and performance is a big determi¬ 
nant in multimedia — SCSI retains advantages that should ensure its position as the interlace 
of choice for high-end desktops and workstations. 
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IDE Takes Off 


support for Windows 3 J 1, MS-OS/2 131, 
and NetWare 3 J 1. 

While the system’s CPU controls stan¬ 
dard PIO and BPIO, local bus and en¬ 
hanced IDE have made possible a me I hod 
of PIO that the device controls* The AT A 
(AT attachment) specification of T/O 
Channel Ready was too fast for the ISA 
bos to implement; however, VL-Bus can 
handle it, and it pushes the data trtinsfer 


rale up to 6.67 MBps, or 10 MBps for a 
cache-hit hurst. 

Gang of Four 

To overcome the limitation of two devices. 
Western Digital’s proposal for enhanced 
fDE specifies that BIOS and system man¬ 
ufacturers actively support the use of both 
the primary and secondary controller ad¬ 
dresses that have always been in the IBM 
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NEW FACE ON YOIIR HOST DATA... 


L VT EMULATION GIVES YOUR 
lA A FACELIFT—THE WINDOWS 
(E! 

Before^EAterm, host data was dull, 
colorless, and limited aging host 
applications. KEAterm transforms your host 
data—making It better looking, and more 
useable. 

Apply the power and ease of Windows 
tools, like Excel 1-2-3 , WordPertect. Visual 
Basic.., to your host data asing KEAtetm^s 
DDE. hot links, file transfer, and user-defined 
menus and dialog boxes. And youTl get 
more done faster with multiple KEAterm 
sessions. 

Advanced features include a powerful 
macro language and definable on-screen 
button pads, to make youi work even 
easier. KEAterm speeds your work with high 
throughput over your serial port or installed 
TCP/IP or LAT network. ■ 


KHAtieiiii 420—a powerful Mnk to 
your VAX and UNIX text 
□pplkxitiQns. 

EKAt^im 340—toT qpfjiicatioiis 
requiring XefctPosiK. or sixel 

giapihics. 

KEAterm—toi Windows NT 
dvafloble soorfi 

Empower ytMn dMktop iiovri 


Call 1-800-663-6702 


KEA Systems Ltd. 

373a North Fioser Way. Unil 101 
Fhimnhy B.C- Catiado V5J SGI 
PhoiM: {604)431-0727 
Tax: (604) 431-0813 




KeiK SPEK, mtarn 

Udfr tcMdM 
V IfVliPPf rakrvHs tflv 1 

on. 19 ( 0 . M tl;^« 


AT system hardware map. The primary 
address, which is universally supported by 
BIOS and operating systems, uses IRQ 
(interrupl request) 14 and task-file address 
IFOh- lF7h/3F6h-3F7h, Vittually all of to¬ 
day's BIOS and operating systems also 
support the secondary address, which uses 
IRQ 15 and task-file address 170h-177h/ 
376h-377h, but this support does not gen¬ 
erally extend to chip sets or Super I/O de¬ 
vices. As a tesuit, you have to install a sec¬ 
ond controller with a jumper-.selectable 
IRQ and address to attach more than two 
IDE devices to your system. 

Western Digital is pushing system and 
controller suppliers to build in hardware 
support—including a connector—for the 
second channel, so four IDE devices can 
coexist in the same system. Dataquest says 
that tour devices would meet the expansion 
needs of an overwhelming majority of the 
PC market, especially if those devices can 
be nondisk. 

Diverse Cannections 

In addition to extending the number of de¬ 
vices IDE can support, enhanced IDE also 
extends the types of devices. CD-ROM 
has become an essential part of many per¬ 
sonal computer setups, especially in the 
multimedia environment Until recently, 
most CD-ROM drives used either a SCSI 
connection or a proprietary interface and 
command set. 

Western Digilafs proposal for support¬ 
ing CD-ROM with IDE is called ATAPI 
(ATA Packet Interface), ATA is the pro¬ 
tocol used to transfer data and status and 
control information between a PC and a 
hard drive. ATARI is an extension of the 
ATA protocol formulated to bring a single 
commaml set and single register set to CD- 
ROMs, and it can also he easily adapted to 
other devices, such as tape. The goal is ease 
of conneclivily and command implemen¬ 
tation for OEMs and the end-user market. 

ATAPI depends on a minor BIOS mod¬ 
ification. When the BIOS performs its 
POST, the POST uses anldentify Drive 
command to poll the IDE interface and 
detemiine the type of devices attached. If the 
device isn’t a disk drive, the command will 
abort, and the AT API-aware BIOS will then 
issue an ATARI Identify Device com¬ 
mand* This will automatically switch sup¬ 
port for that device to the device driver, 
which initiates Packet Command, as de¬ 
fined in the ATAPI proposal that is now 
before the Small Form Factor Committee* 

Once Packet Command is in effect, new 
rules will apply to the device, because the 
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PCMCIA Ethernet Cards. 


Token Ring. 

TokenFx. A Um of Token Ring network ad^tpm 
and muki-station access units that feature on-site 
sul^ri by IBM's own Cuslmer Engineers. The 



ty, the IBM designed TROPIC cbp and a rmiiprice 



Ethernet 

Our EtbeRxfamify of ISA and EISA Ethernet network interface 
cards, dual inWrfacepocket adapters, concentrators and trans¬ 
ceivers provide sdutions for a wide range of Etbemet connectiv¬ 
ity needs. With uncort^mised reliability and cotr^bility 
plus miuepricit^, EtbeRx fir the ideal Etbemet choke. 


Combinir^ indu^ hadir^ perf)rmance 
with a retail price of less than $200, 
EtheRx PCMCIA cards are setting new 



aw available in both 
lOBm-Tand 10Base2 


versions, support the 
wid^rangeofTM^B 


compliant notebook, 


are 


conpatibk with all poptdar network 
operating systems. 
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Certified Compatibility. 





lANManager, ATtis(ft LANtastic 

MILULBUI-I 

and sul^ every Other popular 



OS/2 Extended EdUion 
and Banyan VINES. 


Kingston Reliability. 

Network users enpy the same 
reliability customers have come 
to exp&X Jmm Kingston nmory 
andprocessorui^rades. Every 



by a five-year warranty. 


More Information. 

For more informatm on the Kingston Hne of networking 
products, contact your nearby Kingston dealer or call 
(800) 433-2620, (714) 433M0orfax (714) 435-^99. 
In Canada: Dynatech, Ltd. (416) 636-3000 or in 

] i)kxmMf6Mayon^ 32^D993 
or Ingram [Kam328-lhlL 





The Inside Name in Upgrades 

All TrademaFis, Sejiistered TradenutFks and Logos an aj iheiT rssptaiix haldtTS. 
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IDE Takes Off 


ADVANTAGES OF ENHANCED IDE 


INOniEA&iES DRIVE CAPACITIES TO S.A OB 


INCREASI 


DATA TRANSFER RATES TO OP TO J-C IVIBP^ 


INCREASES NUMBER OE DEVICES TO UP TO POUR 
SUPPORTS CEI^ROM AMD TAPE DRIVES 


Standard IDE niles for 
disks don't all work 
with other types of de- 
vices. Under Packet 
Command, the device 
execute command is 
padded out to 12 bytes 
and sent via the data 
register rather than the 
task file. When the device interrupts, the 
DRQ bit in the status register is matched 
with the interrupt reason registers to deter¬ 
mine the actual interrupt type. The amount 
of data sent at each DRQ (device interrupt 
request) is determined by a byte count, and 
after data has been transferred, status is re¬ 
turned to the host as a new interrupt. Data 
transfers can occur via DMA or PIO modes, 
depending on the indicator in the ATAPI 
features register. The comman ds of Packet 
Command are based on $CSI-2, making it 
easier for peripheral manufacturers to cre¬ 
ate ATAPI drivers. 

ATAPI includes several commands that 
are specific to CD-ROM devices. These 
include the Read CD family of commands 


and a CD speed-select command. Play 
Audio commands are optional to the spec¬ 
ification. A standard command set has not 
yet been established for tape. 

Tlie Big Picture 

Not all disk vendors implement the fea¬ 
tures that enhanced IDE offers. At Fall 
Comdex, however, many disk vendors— 
including Western Digital, Conner, and 
Seagate—stated that they will release 
IDE drives greater chan 528 MB in ca¬ 
pacity with some type of support for high¬ 
speed data transfer rates. Western Digital, 
particularly, will be extending its Caviar 
line of drives to include models from 540 
MB (already available) to 1.2 GB (avail¬ 


able soon). 

ATAPI, the IDE CD- 
ROM standard, has 
been endorsed by every 
significant CD-ROM 
vendor and a large num¬ 
ber of system vendors 
as weU, including IBM, 
Compaq, and Dell. Soft¬ 
ware giant Microsoft is on board, and BIOS 
vendor Phoenix Technologies is behind the 
standardization effort. 

Focused on the mainstream, enhanced 
IDE represents an excellent low-cost 
solution for most users and offers signifi¬ 
cant perlbmiance improvement over stan¬ 
dard IDE. The fact that it is low cost 
doesn't mean that this solution doesn't of¬ 
fer significant performance improvement 
over standard IDE; it does. But it also of¬ 
fers a no-hassle peripheral-connection 
method that everyone can like. ■ 


John Bryan is a freeiance lechnology writer and 
consuhant based in San Jose. California. You can 
reach him on BIX c/o ‘'editors. ” 
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iHiKiD nSTEM lUOIMiTIDN [TIUTT 



Softwirs Corpormtlon 
2130 Main Slraot, Suite 250. 
Huntington Beaoh. QA 02648 


(800)531-0450 or (714)969-7746 
Fax (714)960-1886 

Qopyilgh eim Touohetan# ALL 


Get with the PRO^ml 



“Touchstone Sojiware’s $100 Check/lt 
PRO: Syslnfo is the closest thing this 
category has to perfection. ” 


^1993 


We Couldn’t Have Said It Better Ourselves... 

“It made no errors repotting on either of our test systems, and it provided 
more detailed information on many hardware items in our test bed PCs 
than did the competition,” 

“Beyond the basics, Check/It PRO reports on detailed drive mapping 
with suitable disk controllers and on the kind of UART your serial ports 
are using. Adding to Check/It PRO’s appeal is a set of benchmark com¬ 
parisons that allows you to make sense out of the numbers that the bench¬ 
marks produce. If you get the Syslnfo package and have any interest in 
diagnostics, you should consider the bundle of Syslnfo & Tests and 
Tools.” 

“Quality of information is the key to a good reporting tool. As such, the 
program of choice for DOS usei^ is Touchstone’s Check/It PRO.” 

— PC Magazine, July 1993 

I. OwkH IB ■ ngtMwt rrtfwnarti and ths OuiB^ TmIw! S«K s a trademark ol TouchSlonii Soflvwn Corp. KnOnpIvi Bmh CA 
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Experience the Difference 




MOTHERBOARDS 

PCI, VESA, EISA, ISA 
486 and PentiumT** CPUs 


BIOS PRODUCTS 
Green PC, System BIOS, 
Keyboard, PCMCIA, PCI 


American 

Megatimds 






ADD-IN PRODUCTS 

SCSI, Sound, SVGA 
Communications, PCMCIA 


Whether you are buDding or buying 
a PC, the only components to consider 
are those from American Megatrends, 
the BIOS people known for their world 
famous ^^IBIOS. Now, with hardware, 
you can get the same compatibility and 
performance that has made the 
AMIBIOS world famous. With high 
quality motherboards 


and add'in products from 
American Megatrends, you 
can make the difference between an 
ordinary PC and an outstanding 
personal computer. So experience the 
dramatic difference our expertise can 
make and demand only quality 
American Megatrends components 
in your personal computer. 


American 

Megatrends 


American Megatrends, Inc.: 6145-FNorthbelt Parkway, Norcrass GA 30071 
Sales: 1-800-8^2-6843, Fax^{404) 263-9381, Fax-Back: (404) 246-8787 
UK Office: Crawley. West Sussex - (44)293-536-365 
France Office: Noisy Le Grand - (33)-1-43042220 
Singapore Office: Singapore - (65) 339-0992 
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Hundreds 
of hours 


go into testing our 
hard drives. Now, 
what does that mean 
to you? Quite simply, 
it means our drives don’t crash, (Of course, 
there are other advantages, but we won’t 
go into those just yet). And, as you know, 
THIS IS OUR PRODUCT whoo diskdrivos 

AND THIS IS WHY IT’S SO 

GOOD. It has a three-year warranty, PfacVl TlPOnlp CPt 

Cache lightning-fast access time, a ^ 1 d O 11 ^ 

range of capacities from 2i0 to 540 MBs, and 

its compatibility is guaranteed by our FIT Labi** ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

home and do rash 
things like kick the 
dog. And that’s not 
good. Because dogs 
have feelings, too. 

WESTERN DIGHAL C A VIA R The drive for perfection. 

Call us: 1-800-832 -4778. Fax Back Literature: F714-932-4300. Caviar, FIT Lab and Cache Flow2 are trademarks of Western Digital. 


ft*s also won all the awards pictured below. 
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In such a SRort time 
you probably wouldn't be able to 
recognize the modem's brand. 
However before the extinction of 
our modem has reached 
a speed of 19200bps. 

-i ^ 1 __ 7 1 ft 1 1 D D J 


U, ^— 23. 03. 1 9 9 4 
KalKOO? Stand No. E4d 


PORA 


PORA CORPORATION 

8F. IMo, 1 16 Hou-Kang 
Street. ShIh-LIn Dist,. 
Taipei, Taiwan. R.O.C. 
TEL. 886-2-883-5,579 
FAX: 886-2-883-5582 


SlNGAPO}?E BI^ANCH OFFICE 

FIDA INTERNATIONAUS) PTE LTD. 

No. 1. Genting Link 07-02. 
Perfect Industrial Building, 
Spore 133^ 

TEL; 65-747-3501 
FAX: 66-747-0590 

Circle 535 on Inquiry Card. 


HQMG kONG BRANCH OFFICE 

PORATECHNOLOGY(H.K,) CO.. LTD. 

Rm 925. 9/F. Metro Centre 11. 

21 Lam HIng Street. Kowloon Bay. 
Kowloon. Hong Kong. 

TEL 852-318-1168 
FAX: 852-318-1179 



Modem. 

Do you feel the need, the need for 
speed? ’feu’re why there’s the new 
standard of high speed modems 

called Y32terba Unlike 
ordinary V32 bis 
modems, which run at 
14.4 Kbps, V32terbo 
runs at 19.2 Kbps, one 
third fasten (Think of the difference 
between a regular sportscar and a 
turbo sportscar) 

But, best of all, V32terbo is an 
open standard. Which means that it’s 
the fastest modem standard there is 
that can talk to other nonproprietary 
brands. It can also talk to less speedy 
modems like V32bis via Automode. 

©l994AmT 



Y32terbo modem. 

Is V32teibo tlie wave of the future? 
Over forty manufacturers seem to 
think so. Which is important if you 
want to make a 19.2 Kbps connection. 

So look for the V32terbo 
symbol at the left. It doesn’t cost a 
whole lot more. 

So why would you even think of 
buying anything else? 

V32terbo modems. 
The open standard of 

Call 1-800-372-2447, extension 920. 
We’ll tell you more 

^^ATsT 

Microelectronics 
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state of the Art 


Optical Advances 


With new laser, media, and signal-processing technologies, magneto-optical storage is primed for 
capacity growth rates rivaling that of magnetic disks 


DAVID K. CAMPBELI. AND KRAIC PROEHL 



M agnetooptical storage, or MO, is a 
rewritable storage technology that 
offers far better cost per megabyte than 
does magneiic storage. This is primarily 
because MO disks are removable and in¬ 
terchangeable with one another. However, 
because the standard storage capacity as¬ 
sociated with MO technology remained 
steady at 650 MB (per S'A-inch platter) for 
the first four years after its commercial in¬ 
troduction, most people viewed MO tech’ 
nology as slow moving, especially when 
they compared it to magnetic disk tech¬ 
nology, which experiences major capacity 
gains at least once every year. In fact, it 
was only last year that L3-GB MO drives 
hit the market. 

Today, MO technology is poised to 
shake off its ‘‘slow-moving” image. It has 
taken time for the researchers and devel¬ 
opers behind MO technology to gain a 
complete understanding of the technolo¬ 
gy, its tolerances, and how to push the 
technology in a way that allowed for com¬ 
mercialization, This learning curve has 
been absorbed, which means you will see 
dramatic capacity increases for MO tech¬ 
nology in the next four years. 

In addition, the companies selling MO 
technology arc attacking a similar learning 
curve. They are providing more drivers 
and applications that exploit the high den¬ 
sity and removability that MO drives and 
media provide. The removability aspect 
of MO technology has spa wned an entire 
new market for auto-changers and robotic 
library systems, which will only require 
more and more storage in the future. MO 
technology is poised for explosive capaci¬ 
ty increases, which will satisfy those needs. 

In fact, today’s 1.3-GB capacity for 5'/4- 
inch MO technology is expected to double 
before 1995, again before 1996, and once 
more before 1998. The upshot is that in a 
period of four years, MO storage capacity 
will probably increase from today's 1.3 
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Optical Advances 


MO APPLICATIONS 
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GB per 5V4“mch platter to 10.4 GB, 
That’s what absorbing a learning 
curve will do for a technology. 

Short-Term Improvements 

The next logical step in the evolu¬ 
tion of MO technology is to double 
the capacity of the current drives and 
media to 2,6 GB of storage. The ex¬ 
citing aspect of this jump is that it 
can be accomplished fairly easily 
with current technologies and methods. 

The key factor for the initial capacity 
jump from 650 MB to 1.3 GB was the im¬ 
plementation of ZBR (zone-bit recording) 
or ZCAV (zone constant angular velocity). 
ZBR is a method in which more sectors 
are recorded at the outer radius of the disk 
to maximize bit density. This method has 
been used extensively in magnetic record¬ 
ing over the last three to four years. MO 
devices will continue to use this method for 
the 2,6-GB drives and beyond and will 
leverage the programmable equalizers and 
frequency synthesizers already developed 
for this method. 

The major advance that will allow MO 
recording to make the next capacity jump 
to 2.6 GB is PWM (pulse-width modula¬ 
tion) recording. Current 650-MB and 13- 
GB products use a recording method 
known as PPM (pulse-position modula¬ 
tion). In PPM» the information (i,e., data) 
is contained in the time between the posi¬ 
tive peaks of the nsadback signal. The pos¬ 
itive peaks correspond to the center of the 
written domain. With PWM, the informa¬ 
tion is contained in the time between the 
transitions (edges) of the readback signals 
(see the figure “Dots vs. Edges”). It is the 


length of the domains and the time be¬ 
tween the domains that are important here. 

In optical PWM recording, the big chal¬ 
lenge is the precise control of the domain 
edges. Writing an MO disk is primarily a 
thermal process with the laser serving as 
the heat source. Care must be taken to con¬ 
trol the laser power accurately to write 
consistent, well-defined domains. The 
change to a PWM system alone will dou¬ 
ble disk capacity. 

Other changes, however, will likely steal 
some of the capacity. The biggest change 
will probably be from the current RLL 2,7 
encoding scheme to an RLL 1,7 encoding 
scheme. The change is necessary to buy 
back some bit-window margin for the read 
channel systems. The new encoding will 
sacrifice about 12 percent of the capacity 
improvements gained with PWM, 

Fortunately, there are other means to 
return this lost capacity. The first method 
is to reduce the track pitch on the media. 
Track pitch is the distance between adja¬ 
cent tracks on the disk. By reducing this 
distance, more tracks (and thus, more data) 
can be contained on the media. First-gen¬ 
eration media (650 MB) had a track pitch 
of 1.6 microns. Second-generation media 


(1,3 GB) reduced this number to 1.39 
microns, and the next generation of 
media (2.6 GB) will most likely go to 
1.15 microns. 

The Wavelength Issue 

The final evolutionary changes to the 
MO system that are needed to double 
capacity to 2.6 GB involves the op¬ 
tics of the drive. The bit density you 
can achieve on a disk is directly re¬ 
lated to the spot size of the focused laser 
beam on the disk. Although elementary 
physics explains that coherent light passing 
through a lens can be focused to an infm- 
itesimally small point, there is a physical 
limit to how small the spot can be, based 
on the diffraction properties of the optics. 
The size of the spot is dir^tly related to the 
laser wavelength and the NA (numerical 
aperture) of the objective lens. (NA can 
be easily defined as the inverse of the 
“f-number” that is on cameras and tele¬ 
scopes.) Spot size is proportional to the 
wavelength divided by NA, so by de¬ 
creasing the laser wavelength and in¬ 
creasing the NA, the spot size^—and there¬ 
fore, the bit size—can be significantly 
decreased. Current 1,3-GB drives typical¬ 
ly use a laser with a wavelength of 780 
nanometers and an N A of 0,55. Future 
drives will incorporate 670-nm lasers and 
objective lenses with an NA approaching 
0.^, which will allow the density to reach 
2.6 GB with room to spare. 

Because of the removability of MO me¬ 
dia, interchangeability standards are an 
important part of bringing higher-capaci¬ 
ty products to markei. Early in the life of 
MO technology, the standards process was 
excruciatingly slow and inef¬ 
ficient, As the market has ex¬ 
panded and the knowledge 
base has increased, drive, me¬ 
dia, and component manufac¬ 
turers have worked together 
to eliminate much of the cy¬ 
cle lime in defining standards. 


Beyond 2.6 GB 

Numerous methods are already 
under development for even 
further increases in disk ca¬ 
pacity, These methods wQl al¬ 
low capacities of 5.2 GB per 
5%-inch platter; that’s eight 
times the capacity of the pre- 
1993 650-MB drives. Some of 
the methods such as optical 
and magnetic superresolution 

are unique and revolutionary. 

continued 
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After a slow begin ning^ the capacity of standard MO drives is expected W top 10 GB by the end of the decade. 
Some companies—such as Hitachi, with its 2~CB drive—are already exceeding the ISO standard 13-GB drives, 
although it's not known whether the market will support a lot of different formats. 
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Audio/VideoBlender.. 



twice the blast, half the slots. 

Now; for the first time, you can get 
single-frame and full-motion video cap¬ 
ture with 16-bit audio on a single boaid! 

AITech^ new AudioAddeoBlender 
provides this double blast in one* Receive 
the same high-quality sound of the 
leading audio board. Plus full-motion 
video capture* All on one board! 

AudioA^deoBlender eliminates the 
need for a separate audio card for captur¬ 
ing, digitizing and playing back video 
and sound. Saving an expansion stoL 
And, the additional cost of puirhasing 
individual video and audio boards. 

With one integrated audio/video 
board, compatibility issues also decrease. 

Spend time on producing videos rather 
than configuring audio and video boards. 

So, with Audio/VideoBlender, create 

Audo/VideoBlefider VideoSii^ 


V t & i o rt for M u 1 t i m e A i a 

Visit us at CeBIT ‘94 • Hall S/EG, Stand 036, Booth B2. Dealers/Distributors welcome. 

© AITecti Fnt&mationa]. t993. AuditWideoBlerKJBf, VldeoBtender, ViEteciStjrff&, WaveWatchorTV, audioSHOW, gaTnePlayorTV and ProPCTTV Plus are tradainarHs of AUecfi Intemaffional. 




and edit videos for busing and home 
presentations with not only full-motion 
video, but 16-bit PC audio* Display color 
resolutions of 16-bit C64K) colors, 15-bit 
(32K) colors or 256 colors are available. 
Plus, connectors for NTSC or PAL 
signals. Conversion from the AlTech 
format to various video capture formats 
including Microsoft AVI and Intel Indeo 
is also provided. 

For increased sound impact, 
Audio/VideoBlender offers 16-bit digital 
recording with stereo line-in and micro¬ 
phone input Up to two simultaneous 
audio source inputs with software 
selection control for microphone input 
or audio line-m are also available. 

If audio functions arenl a requirement, 
AlTech offers the VideoBlender. All the 

WaveWatcherTV audioSHtfW 


features of the Audi<yVideoBlender are 
offered except built-in audio. 

AlTech can assist you with other desk¬ 
top video needs too* We offer a complete 
line of folly compatible DTY products, 
including integrated audioAddeo output, 
compression and genlock/overlay 
products, and audio/Video encoders. 

For a double blast in one, or informa¬ 
tion on our other products, contact your 
local dealer or call us at 1-800-882-8184 
or 1-510-226-8960, or fax 1-510-226-8996. 

AlTech Intemationali 47971 Fremont Blvd,, 
Fremont, CA 94538 
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Others will be lever¬ 
aged from new meth¬ 
ods being applied to 
magnetic disk drives. 

As described earli¬ 
er, decreasing the size 
of the laser spot fo¬ 
cused on the MO me¬ 
dia allows for in¬ 
creased capacity. This 
spot, rather than being 
infinitesimal ly small, 
is limited by optical 
diffraction. Extrapo¬ 
lating from current 
trends, we expect laser 
wavelengths may drop 
to 640 nm, and NAs may increase to 0,65 
by 1998. This, unfortunately, will give only 
a 12 percent reduction in spot size and only 
a 30 percent potential capacity increase 
from the 2.6-GB generation. 

Further advances are needed, such as 
the shorter wavelength blue and green laser 
diodes just now operating in research labs 
and not likely to be commercialized until 
1997 or 1998. Other techniques expected 
to be important for 5.2-GB products are 
optical superresolution and magnetic su¬ 
perresolution, which can provide capacity 
increases. 

Optical supeiTesolution modifies the 
optical power distribution of the beam fo¬ 
cused on the optical disk. Power is shifted 
away from the center of the beam toward 
the edges, producing—through diffrac¬ 
tion—a smaller focused spot. This snialf 
er spot can resolve smaller features on the 
disk, allowing increased capacity without 
increases in NA or decreases in wave¬ 
length. 

In many ways, optical supencsoluiion is 
analogous to an electronic filter that boosts 
high frequencies and suppresses low fre¬ 
quencies. Unlike the electronic filter, how¬ 
ever, optical superresolution boosts the 
high spatial-frequency amplitude response 
but does so with no change in phase re¬ 
sponse. Some demonstrations of optical 
superresolution have given 20 percent to 
30 percent in track density increases. {See 
references J and 2.) 

Submicron Dots 

Magnetic superresolution, or MSR, is an 
even more promising, superresolving tech¬ 
nique for MO drives. Rather than changing 
the optical power distribution in the fo¬ 
cused laser beam, MSR produces a sub¬ 
micron-size aperture, or window, at the 
focused spot. The size of this window is 


what determines the resolution of the MO 
drive, rather than the size of the focused 
laser spot. While the focused laser spot 
may have a diameter of I micron, this 
magnetic window can have a size of much 
less than a micron, on the order of 0.3 mi¬ 
crons in size. 

This amazing discovery was first dem- 
onsUated by researchers at Sony, who cre¬ 
ated the MSR window by adding an extra 
MO layer to the standard MO disk (.see 
the figure “Magnetic Superresolution"). 
With MSR media, data bits arc stored in a 
buried memory layer. During readout, the 
focused laser beam heats the memory lay¬ 
er and a readout layer. Through magnetic- 
exchange coupling, the bits are copied 
from the memory layer to the readout lay¬ 
er and are visible to the laser beam. Since 
only a submicron area is heated, only data 
in a submicron area is seen and resolved. 
Once the data is read and passes from be¬ 
neath the la.ser beam, the films cool and 
pass through a magnetic field, erasing the 
domains in the readout layer but leaving 
the data intact in the memory layer. (See 
reference 3.) 

Another promising technology is the use 
of PRML (partial-response maxi mum-like¬ 
lihood) channels that employ digital filter¬ 
ing techniques to allow the readback system 
to adapt to the many variables that con¬ 
tribute to IS I (ititersymbol interference) 
among the recorded bits. ISl is the tenden¬ 
cy of one bit to interfere with, or distort, 
adjacent bits. It imposes a practical limit 
to how closely bits can be spaced on the 
media. Adaptive PRML cliannels allow the 
bits to be placed closer together because 
the filtering technique is better able to find 
the data in the midst of all the ISl (see “Dig¬ 
ital Hard Drives" on page 91). In addition, 
PRML channels incorporate a sampled de¬ 
tection scheme, rather than a traditional 


continuous-time, 
zero-crossing detec¬ 
tion. In this tech¬ 
nique, the channel 
samples the filtered 
analog readback sig¬ 
nal once per bit time. 
It then looks at each 
sample and the adja¬ 
cent samples and 
makes a decision 
whether the sample 
is a I ora 0. It is this 
“intelligence” and its 
ability to adapt to 
different heads, me¬ 
dia, and environmen¬ 
tal conditions that give the PRML channel 
so much power. 

Reductions in track pilch typically con¬ 
tribute to increased capacity. Unfortu¬ 
nately, as tracks are pushed closer togeth¬ 
er, interference, or cross talk, from adjacent 
tracks can become significant and result 
in unacceptable loss of margin. This is a 
problem for optical and magnetic drives. 
Fortunately, under development for MO 
technology are techniques that eliminate 
cross talk and will allow track spacing of 
0.6 microns or less. 

The first technique for eliminating cross 
talk is the previously mentioned MSR, 
With MSR, only bits from the desired track 
are copied to the readout layer; all adja¬ 
cent tracks are invisible to the readout 
beam and thus contribute no signal or cross 
talk to the desired signal, 

A second technique called cross-talk 
cancellation requires no changes in the 
thin-film structure for MO media but takes 
advantage of the parallelism of optics (i.e,, 
the ability to read or write multiple tracks 
at one time through the same optical sys¬ 
tem). Cross-talk cancellation incorporates 
a diffraction grating and additional photo 
detector elements into an MO drive so that 
three tracks can be read at one time. The 
desired dala track is read, as well as both 
neighboring tracks. 

ITien, in a custom cross-talk cancellation 
TC, the unwanted signal from the neigh¬ 
boring tracks is subtracted electronically 
from the desired signal. Tracks can be 
placed closer together without the delete¬ 
rious effects of adjacent track cross talk 
causing data cormption. (See reference 4*) 

Media Changes 

Semiconductor diode lasers, LSI circuits, 
and low-cost, environmentally stable MO 
media are the technologies that enable and. 
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The read layer heats only a sabmkron area to a lemperatute Myth enough to copy data from the 
memory layer to the readout layer, letting you use spots smaller than the laser beam diameter 


for the most part, pace the development 
of MO drives. Of these, h is the media— 
that seemingly simple combination of 
thin-film coated polycarbonate housed in 
a plastic cartridge—that is unique to MO 
technology. R&D in MO media fuels fu- 
tore MO drive developments. Today's me¬ 
dia research is focusing on four key areas: 
lower noise media for higher density, short 
wave length-response MO materials, mag¬ 
netic superresolution constmctions, and 
media that will allow single-pass direct 
overwrite of data. 

The control of noise sources in MO 
drives is critical to higher-density storage, 
and central to this is underslanding and 
minimizing media noise. Media noise 
comes from two sources: writing noise 
and readback noise. Writing noise is evi¬ 
dent in irregularilies in the written mag¬ 
netic domains. For example, even with 
perfect control of the laser-writing pulse, 
the resultant domain has suhniicron irreg¬ 
ularities in the domain shape. Tlie causes of 
these irregularities are micromagnetic vari¬ 
ations in properties of the MO RETM (rare 
earth transition metal) films, such as do¬ 
main wall motion, domain anisotropism, 
and thin-film defects. Improved materials 
and thin-film deposition processes are un¬ 
der development to reduce these effects. 

Readback noise includes all the effects 
that contribute to noise, or jitter, in the de¬ 
tection of the domain edges from the disk. 
Electronic noise and laser noise are the 
dominant drive sources. Media readback 
noise results from interference sources 
such as polycarbonate substrate birefrin¬ 
gence, tracking groove iiregularities, thin- 
film refleclivity variations, and thin-film 
varialions in MO Kerr effect. (The MO 
Kerr effect causes the polarization of the 
readback laser beam to be rotated in ei¬ 
ther a positive or negative direction, de¬ 
pending on the polarization of the domains 
on the disk. The direction of the rotation 
detennines whether the bit is 1 or 0,) Tech¬ 
niques are being developed to separate 
these different effects, and substrate and 


ihin-film materials and processes are being 
improved to minimize these readback noise 
sources, (See reference 5.) 

Development of media for use with 
short wavelength lasers is a critical re¬ 
search topic for increased capacity MO 
storage. Modification of today's (RETM) 
films and transparent polycarbonate sub¬ 
strates will suffice through 5,2-GB capac¬ 
ity drives. However, lf),4-GB capacity 
drives—16 times the original MO capac¬ 
ity—will likely use either blue- or green- 
wavelength laser diodes, and media must 
be matched with those wavelengths. 

Unfortunately, today's RETM films 
have little, if any, MO response at blue or 
green wavelengihs. For this reason, re¬ 
search into new MO materials, such as 
cobalt-platinum multilayers, neodymium- 
iron-cobalt films, and bismulh doped gar¬ 
nets, is active. IBM researchers recently 
demonsiraied read/writc operations on a 
newly developed MO media at 2,5 Gb per 
square inch using a blue wavelength, 428- 
nm laser, (See reference 6.) 

Writiiig Withmit Erasing 

DOW (direct overwrite} MO media will 
lei ihe drive write data using a single pass 
of the focused laser beam, rather than ihe 
two-pass erase-then-write process used to¬ 
day. Two forms of DOW media and drives 
are being re.searched and developed. The 
llrsl uses fairly conventional MO media 
but coats the back side of the disk to al¬ 
low a small magnetic head to either contact 
or Oy above the MO lilms, as shown in 
"Magnetic Superresolulion,’’ This mag¬ 
netic head is small enough to allow it to 
switch Its magnetic field at the data rate 
of the recording proce.ss. This process is 
being used in Sony's MO Mini Disc for 
digital-audio recording and will likely be 
adopted into 3'/ 2 -inch and 2'/ 2 -inch MO 
drives. 

DOW technology for S'A-inch MO 
drives will likely use exchange-coupled 
MO media. This media is similar to MSR 
media in that it incorporates additional 
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MO layers into the disk construction. One 
MO layer acts as iJie memory layer, storing 
the data; another acts as a magnetic reset 
layer, eliminating the need tor a switch¬ 
ing magnetic field. Exchange-coupled 
DOW MO media is written by driving the 
laser diode among three power levels, a 
low-power for reading the data, a 
for writing Os, and the highest-powcr P^- 
for writing Is (see reference 7). Because 
the temperature dependent coercivity of 
the memory layer is dilTercnt from that of 
the bias layer, these varying power levels 
allow' direct overwrite of MO data. The 
advantage of exchange-coupled DOW me¬ 
dia and the reason it will likely appear in 
5Vi-inch drives is that it doesn't preclude 
the use of double-.sided disks. Also, the 
data rate of this type of recording is limit¬ 
ed only by the laser-diode modulation fre¬ 
quency, rather than by a magnetic coil 
modulation frequency, as is the case for 
magnctic-ficld modulation DOW. 

The Changing Laser 

One common thread for much of the high¬ 
er-capacity technology is the need for im¬ 
proved power control of the diode laser 
during the writing and reading process, 
PWM recording, PRML channels, mag¬ 
netic superresolution, the control of disk 
writing noise and direct overwrite media 
require more precise laser-power control. 
Fortunately, the advent of digital signal 
processor-controlled servo systems in MO 
drives gives this higher degree of control 
and, more important, provides adaptive 
control of the laser power. DSP-adaptive 
control adjusts the laser-power levels for 
reading and writing to adapt to variations 


in drive and media temperature, 
media sensitivity, and data- 
wriiing patterns, MO drives 
from Hewlett-Packard and oth¬ 
ers are being shipped with full 
DSP-based servos, which will 
become the norm for all future 
drives. 

Reductions in laser wave¬ 
lengths have and will be an 
important pacing item in MO 
drive capacity increases. One 
exciting aspect of shorter wave¬ 
length lasers is that the lime 
Prom research samples at a par¬ 
ticular power and wavelength 
to full commercial production 
has been decreasing. With 
green and blue laser diodes be¬ 
ing produced in research labs 
today, it is quite likely that these 
devices will become commercial before 
the end of the decade. 

Two techniques for producing short 
w'avelength lasers are being explored. The 
first lakes the output from a high-power 
B30-nm laser diode and injects it into a 
nonlinear crystalline material to produce 
frequency-doubled radiation at a4t5-nm 
wavelength. Power outputs as high as 54 
mW have been achieved. Commercial de¬ 
velopment of a compact, frequency-dou¬ 
bled laser diode is under way at Coherent 
in Palo Alto, California. Other companies 
arc also developing these frequency-dou- 
bled lasers. 

An even more exciting but riskier 
prospect is ihe development of direct-oui- 
pui blue and green diode lasers using 
Group 11-VI materials such as zinc se- 
lenide. These lasers will likely be less ex- 
l>ensive and smaller and require less pow¬ 
er than frequency-doubled lasers. 3M 
researchers have demonstrated room-tem¬ 
perature pulsed operation of these devices 
bill only with lifetimes of several hours. 
Researchers arc optimistic that lifetimes 
and output powers will be improved, and 
these lasers will be commercialized by the 
end of the decade. (See reference 8.) 

The Need for MO 

As mainframes give way to dislributed- 
computing environments, organizations 
need a cost-effective and dependable way 
to handle enormous amounts of secondary 
storage. Furthermore, the advancements 
in MO storage capacity mean that the tech¬ 
nology will keep pace with customers" 
storage requirements, as well as an e ven 
lower per-mega byte cost. continued 
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The future of computing is wide open. 

If you're working in an open-computing 
environment-or are planning to make the change 
soon-the choices are more complicated than ever. 
You need the right mix of technical and business 
information to make the right decisions. 

That’s why you should be reading 
UnixWorld’s Open Computing. 

Written for professionals who integrate, 
manage, program and resell interoperable 
systems. Open Computing gives you the 
up-to-the-minute information that you need to: 

• reduce information costs 

• create strategic computing solutions 

• select the right hardware and software 

• improve productivity 
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Seize the opportunity-the open-computing era 
will reward both the individuals and the 
organizations that can put their knowledge 
to use and harness the potential of interoperable 
systems. Build your knowledge through the 
in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 
issue of Open Computing, 

To start receiving Open Computings just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price* 
Your satisfaction is guaranteed- 


subscribe now 

1 - 800 - 257-9402 
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Windows 

NtWI PowerfuK yet 
afTordable, Design CAD 
2D For Windows is ter¬ 
rific for your riruiting 
anti design a p pi ica- 
tions. Plus, with thi>^ 
Windows version, ytju 
will be designing with¬ 
in minutes! 
f fM-W^anf 
ai^^art 

• iMtaffimusar 

• TrOBTypBfmt 
Soppsrt 
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Ai^o a V a i labl e is 
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Tlie [>esT: in r^D CAI^ 
■wlll handle^ill of your 
SDlld-inodeling and 
CTjnceptual designs. 

The special st:reen 
alkms far -1 difrercnt 
views at the same time! 
You‘get aU tliis and 
more for one Irj^' price! 
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Texturss 
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All of this plus a 
a>mp]etc set of 
modeling tools makes 
designing easy! 

$499 (ariess) 


Create your own busi- 
nessi VlnyiCAD is 
capable of producing 
profess tdna 1 qua I ity 
signs in a Fraction of 
t|ie rime it would take ' 
a tnidiiionai sign* 
painter,. Here are [usi a 
tew of its advimUiges: 

^MokiTexttoAny 
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• Scan Convmlons 
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you ran imagine. 
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The bottom line is MO technology has 
made the transition from an ‘Interesting 
technology” to a reliable solution lhaCs pan 
of mainstieam computing. For storage-hun¬ 
gry applications (e.g,* image management, 
network data management on-line archives, 
and unattended backups) MO delivers an 
ideal soludon. Given the capacity advances 
on the horizon, the uses of MO technology 
will only exptuid with time. ■ 
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MICRODISK* modular disk sub¬ 
systems, Each module contains a 
genuine Micropolis disk drive, 
power supply and cooling fan. 


Super-Capadty‘“ modules are 
available in 1,17,2 or 3 gigabyte 
increments depending on the 
model drive selected. 


Patented Interlocking Design 

adds disk storage without the 
unsightly cabling mess. Power 
and data cables are integral to 
each module so you'll only need 
one power and one SCSI connec¬ 
tion for an entire stack. The inter¬ 
locking modules stack for easy 
capacity upgrade. 


Performance Plus drives fea¬ 
ture 5400 rpm speed and a 10 ms 
average seek time for superior 
performance. Fast SCSI-2 with 
advanced caching techniques 
and Tagged Command Queuing 
provide dramatically increased 
throughput. 


Removability Each disk module 
can be removed from the stack 
without uncabling or disconnect¬ 
ing power to the stack, so you 
can lock up your valuable data 
or take it with you. 


MICRODISK subsystems are 
designed for use with Macintosh 
or PC compatible systems. Also 
available are special AV models* 
that optimize performance for 
audio/video applications. 


Built For Reliability Micropolis 
disk drives feature a five year 
warranty. Ail other components 
have a one year warranty. 


Ask for MICRODISK by name. 
It's the original stacking, remov¬ 
able disk drive subsystem. 

For tfie name af the reseller 
nearest ^ou, call bvU free 
1-800-395-3748* 



MICRODISK subsystem ^lage modules can be stacked 
four to seven module higfi depending on modet. 



MODEL 

NUMBER 

FORMATTED 

CAPACITY 

TRANSFER 

RATE 

1050* 

LOGS 

I0MB/S«cmax 

1760' 

1.7 GB 

lOMB/Sec max 

2100^ 

2.1 GB 

lOMB/Sec max 

3020' 

3.0 GB 

1 OMR/Sec max 


+ AV models have slighUy lower fomnatted capadtfes. 


MICROPOLIS 

All logos and names are the property of their respective owners. 
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^ Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services rrom your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 
































(EEPPACE Wm THE NEWEST 
INFORMATION TECHNOLOGIES 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL UNE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless, Client-server com¬ 
puting. Multimedia. ATM. Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help' 
them track trends. And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

^ First Looks. Keep tabs on major 
developments in information technology 

^ Available on CD-ROM. 


until a complete report is available. 

® User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

® Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

® Markel Overviews. Discover the mar¬ 
ket's promising vendors and products, 

® Compaiison Columns. The effortless 
way to make side-by-side appraisals. 

® Competlilve Outlooks. Put products 
and underlying technology in perspective. 

m Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

# Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online, lap into three online 
databases from the office, at home, or 
even on the road. 

Rcprmis. A cost-efficient way to deliv¬ 
er your product message and verity prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Pubiishing. Package the latest 
prcxiuct information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Hdp Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Can Consuliing. Fast answers to 
most inquiries within minutes^via 
phone, fax, or electronic mail. 

Educational Services 

On Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of infonnation tech¬ 
nology right where you do business. 
Computer Based Training. Get a 
grounding tn the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad¬ 
dress imp le men tali on issues that come 
up in later stages of a project. 

Iniemaiionat Services 

© Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U.S. 

Market Research Services 

Northern Business fnjbmvjllon. A Data- 
pro subsidiaiy. Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Datapro USA, 600 Delran Parkway, Delran, New lersey USA 
06075, Tct 600-326-2776. FSk 609-764-2812 
Ddtdpm intert^^ttonal, McGraw-Hill Houin? Shcjppenbpoecrs 
Rnad. Maidenhead, Berkshire. England SL5 2QL mt.;* 
Ti:l iOi b2S 773277. Fat +44 lOt 628 773626 


Please send me more information on the following Datapro services: 


Product & Tech¬ 
nology Services 

□ Com paler Systems 

□ Communications 
O Free Demo Disk 


Business Services 

□ Datapro Online 
n Reprints and 

Feature Reports 

□ Custom Publishing 


Consulting Services Other Services 
n Help Desk EH Educational Services 

D Assist On Demand □ Datapro 
□ Surveys 


□ I'm interested in learning more about Datapro on CD-ROM # 

Name..........Title 

Organization.........Telephone., 

Address.,***...*.....*... 

City ......*...Code... 


International 


DOn-Call consulting 


Country. 
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Roundup 

Three Suite Deals 

Offi€?o suites sell for bair^alfi-basement prices^ but whose bundle- 

Microsoft’s, Lotus’s, or Borland’s-gives the most bang tor the denar'? 
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Otto advantage of an office suite is interface consistency across the bundled applications. Microsoft Office's three 
flag;£hip appUcations provide the same first 11 icons, as well as menus tStat are identical In all but one command, 
Lotus’s SmartSurte ranks second in consistency, oflwng similar—but not identical—patterns of icons and menu 
commands. Boriand and WordPeffect have combined icon palette styles to achieve interface similaritira between 
Quattro Pro and WordPerl^, but the common look has not yet extended to Paradox. 


BILL LAWRENCE 

O ffice application suites are a 
runaway hit. According to a re¬ 
cent Dataquesl survey, an of¬ 
fice bundle, Microsoft Office, was the lop 
software seller for the first lime ever, gen¬ 
erating $762 million in worldwide rev¬ 
enue in 1993, Meanwhile, Lotus pulled in 
$68 million from sales of office suites, 
while Borland look in another $14 mil¬ 
lion. All told, sales for the category grew 
more than 200 percent, fora total revenue 
of $844 million. What started as a simple 
marketing strategy has blossomed into a 
full-scale war for your entire desktop. 

The success of office suites is in part 
due to the outstanding bundles offered by 
the three major providers of Windows soft¬ 
ware: Borland Office 2,0, Lotuses Smart- 
Suite 2.1 for Windows, and Microsoft Of¬ 
fice 4,0. In this review. Til take a look at 
these bundles and determine which one 
does the best Job of delivering an inte¬ 
grated set of desktop applications. 

Dollars, Yes; Sense, Maybe 

Cost alone makes each of these office 
suites a head-turning temptation. While 
each bundle is officially priced in the high- 
three-figure range, as of this writing up¬ 
grade offers are available (for which vir¬ 
tually everyone qualifies—you only need 
to own a single competing application) 
that reduce your purchase price to between 
$200 and $300. For about what yoif d pay 
to buy an upgrade for a Windows word 
processor and spreadsheet, you get a box 
full of software. 

Obviously, the office application bun¬ 
dles are a very good financial deal. But 
Microsoft, Lotus, Borland, and WordPer¬ 
fect want to convince you that a suite of ap¬ 
plications from a single vendor provides 
you with functionality that somehow 
makes the whole much greater than the 
sum of the parts. 

If having a consistent interface among 
your applications is important to you, buy¬ 
ing an office bundle will deliver instant 
results. In varying degrees—depending 
on which bundle you choose—your ap¬ 
plications will have consistent icons and 
menu commands as well as shared toots. 


such as spelling checkers and charting 
modules. If you've invested a lot of time in 
becoming an expen with a particular bun¬ 
dle’s word processor or spreadsheet, you 
can make use of that experience as you 


tackle the bundle's other applications. Of¬ 
fice bundles are particularly appealing to 
corporate software buyers who need to 
manage sparse training and support re¬ 
sources. 
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When it comes to advanced interappli¬ 
cation and workgroup-cxchiingc tools, hav¬ 
ing a same-vendor application suite today 
is only nominally better than having your 
own selection of full-featured Windo^vs 
applications. Standard Windows tools such 
as DDE and OLE do nniuch to keep the 
playing field level New tools, such as Mi- 
crosoff s OLE 2.0 and VBA (Visual Basic 
for Applications), Lotus's Notes FX, and 
Borland's Object Exchange, show con¬ 
siderable promise, but for now they are 
implemented unevenly and in rudimenta¬ 
ry ways. 

However, these new tools do portend a 
very interesting picture for a few release 
cycles from now* Our applications may 
ultimately become so integrated that we 
stop thinking in terms of individual pro¬ 
grams, such as word processors, spread¬ 
sheets, and database managers, and instead 
regard our digital desktops as “informa¬ 
tion processors” that we buiid and fine- 
tune by mixing and matching our favorite 
software components. 

Meet the Office Staff 

Without a doubt, word processors and elec¬ 
tronic spreadsheets are the two most pop¬ 
ular desktop applications, so it’s not sur¬ 
prising that each of the three suites is 
anchored by a world-class word proces¬ 
sor and spreadsheet, Microsoft Office in¬ 
cludes Word 6,0 and Excel 5.0, while 
Lotus’s SmartSuite offers 1-2-3 for Win¬ 
dows 4.01 and Ami Pro 3.0L Borland Of¬ 
fice provides Quattro Pro for Windows 
5.0 and WordPerfect for Windows 6,0, 

Naming the best of breed among these 
lilans is a futile exercise. The most recently 
released word processor or spreadsheet is 
guaranteed to be the most feature-rich (and 
the most bug-laden) in its category, and 
each new release is sure to leapfrog its 
competition. As Daniel Gasieiger aptly 
put it when evaluating the latest round 
of Windows spreadsheets (see “The Big 
Three Square Off,’’ December 1993 
BYTE), “If you like a feature in one of 
the Big Three’s programs, wait a bit and it 
will be in everyone’s software.” Compe¬ 
tition is wonderful. 

The suites begin to differentiate them¬ 
selves when you consider the third most 
popular application category: the database 
manager, Borland Office takes the prize 
for giving you the most database manage¬ 
ment capability by including Paradox for 
Windows 4.5 as a standard offering. Mi¬ 
crosoft’s flagship Windows database man¬ 
ager, Access, is available only if you pur¬ 
chase the Microsoft Office Professional 


Edition (which costs $149 more). Both 
Paradox and Access are full-featured, fully 
relational databases that let you build so¬ 
phisticated applications. Both also feature 
a comprehensive programming language. 

Lotus’s SmartSuite includes Approach, 
a database manager that is best described 
as a personal query and data management 
program. It focuses on making basic per¬ 
sonal database management tasks—such 
as producing form letters, mailing labels, 
and reports-—easy, but in the process it 
leaves out advanced development tools, 
such as a programming language. 

Lotus and Microsoft also bundle pop- 
ulai' presentation-graphics packages, Free¬ 
lance 2.01 and PowerPoint 4.0, respec¬ 
tively. With either of these products, you 
can produce firsi-rate on-screen slide 
shows and printed presentation graphics. 
For its part, Quattn> Pro has some excellent 
presentation features* 

By weighing in with five bundled ap¬ 
plications, Lotus’s SmartSuite wins by a 
nose the race to provide the most software 
that you can use right out of the box. 
SmartSuite’s fifth member is Organizer 
[.La PEVl (personal information manager) 
with one of the best interfaces around. Or¬ 
ganizer’s super interface enables you to 
get up to speed in minutes. Over the long 
haul, however, you may find it a bit too 
basic. The program has the right mix of 
features, but each one will only take you so 
far. The appointment scheduler, for ex¬ 
ample, does not lei you log two appoint¬ 
ments for the same lime period, 

Microsoft Office also includes an addi¬ 
tional applicatipn, Microsoft Mail 3,2, but 
to use it you must own the program’s Serv¬ 
er Edition and have a Microsoft Mail post 
office installed on your network. The pro¬ 
gram is obviously included to entice cor¬ 
porate buyers to make the mail package 
their standard. Lotus originally included 
cc:Mail in SmartSuite but made a deci¬ 
sion to take it out, because the company 
claims its customers evaluate and purchase 
communications products separately from 
desktop applications* 

Sumnimg the Parts 

A key to evaluating an office suite is de¬ 
termining how well the applications work 
together. Each of the three office bundles 
comes with basic tools that help you inte¬ 
grate program features and switch among 
applications with a few mouse-clicks and 
keystrokes. 

One of the cleverest is SmartSuite’s col- 
leci-and-copy feature, an interesting ex¬ 
tension of Windows’ copy-and-pastc ca¬ 


pability. From within Ami Pro, you click 
on an icon that transfers you to I -2-3, 
where you can highlight and paste multiple 
ceil nmges into Ami Pro in one step. This 
process is much more efficient than copy¬ 
ing and pasting multiple ranges one at a 
time. In addition, you can select another 
icon to quickly tile two SmartSuite appli¬ 
cations side by side to make the collect- 
and-copy feature even easier to use. 

You can also type text in Ami Pro’s out- 
liner and click on an icon to automatical¬ 
ly convert the outline to a series of bullet 
slides in a Freelance presentation. Or you 
can click on an icon to build an attractive 
month-at-a-glance calendar within Ami 
Pro, based on a schedule created with Or¬ 
ganizer. 

Conceptually similar features in Mi¬ 
crosoft Office let you do tasks such as typ¬ 
ing the text for a presentation in Word and 
transferring it into a PowerPoint graphi¬ 
cal presentation with one click. With Bor¬ 
land Office, you can press a button within 
Quattro Pro to launch WordPerfect’s text- 
art tool and place curved text in a spread¬ 
sheet, 

Lotu-s’s SmartSuite includes ihe longest 
list of these simple but clever application 
integration trick.s, but it builds them on 
the weakest foundation. For tlie most part, 
SmartSuite’s tools are constructed using 
Ami Pro macros. While the tools are cer¬ 
tainly a tribute to the capability of Ami 
Pro’s scripting language, as macros they 
run sluggishly and are not as bulletproof as 
they should be* 

In each application bundle, you can em¬ 
ploy a special icon palette at the top of 
your Windows display to easily launch 
and switch among programs. The palettes 
from Microsoft and Borland, affection¬ 
ately dubbed MOM (Microsoft Office 
Manager) and DAD (Desktop Application 
Director), respectively, are stand-alone 
programs to which you can add icons to 
launch nonmembers of Microsoft Office 
or Borland Office. Lotus’s LAM (Lotus 
Application Manager) is an Ami Pro macro 
that includes a fixed group of icons. Mi¬ 
crosoft’s MOM also includes the Find File 
feature included in Woid and Excel. With 
Find File you can build advanced queries 
that locate and list files on your hard disk 
according to the criteria that you specify* 
These queries can be named and saved for 
reuse. 

Crossing Applications 

Thanks to standard Windows tools like 
the Clipboard, DDE, and OLE, exchanging 
information between two Windows appli- 
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OLE 2.0: Death to Monoliths? 


M icrosoff !y iliunch of OLE 2.0 
could change the way we work 
with software. The vision promised by 
OLE 2.0 is one of many vendors de¬ 
livering small, functional software com¬ 
ponents to create an integrated, cus¬ 
tomized environment for the user, fn a 
way, application suites fly in the face of 
this vision. Tliey are, after all, a return 
to the monolithic approach: one ven¬ 
dor supplying a set of huge, multifea- 
Lured applications. It's reminiscent of 
the way software was sold when main¬ 
frames and minicomputers were king. 

Clearly, major vendors are now com¬ 
mitted to OLE 2.0 as a mechanism to 
more Lightly integrate their application 
bundles. Therefore, OLE 2.0 may fuel, 
somewhat ironically, the phenomenal 
success of office suites, rekindling the 
notion of a monolithic model of soft¬ 
ware development. 

Using classic object-oriented pro¬ 
gramming methodology, OLE 2.0- 
aware applications can browse each 
other to discover usable objects. In¬ 
stead of launching an entire applica¬ 
tion a la OLE 1.0, you can work with 
an application's component parts. OLE 
2.0 could call up your spreadsheet's 
@function engine from within your 
word processor, for example, to sum a 
table’s rows of numeric infonnation. 

Office bundles can use this same ap¬ 
proach to streamline the software ar¬ 
chitecture and make the bundled ap¬ 
plications interact more efficiently. For 
instance, applications in Microsoft Of¬ 


fice share a spelling checker, conver¬ 
sion filters, a graphing component, an 
organizational chart tool, an equation 
editor, and Microsoft Query. 

Microsoft plans to implement OLE 
2,0 on three platforms: Windows 3.L 
Windows NT, and the Macintosh. In a 
networked environment, this would al¬ 
low you to build custom networked ap¬ 
plications, using local software com¬ 
ponents when necessary and perhaps 
even shaiing components across the 
network and across platforms. 

At some point, you'll probably buy 
and build software the same way that an 
audiophile today puts logeiber a home 
entertainment syslem^-by mixing and 
matching the very best interconnectable 
components from a variety of suppliers. 
You would lay the foundation by buy¬ 
ing your favorite bare-bones text, table, 
and graphics editors (which may be of¬ 
fered as a bundle with your PC's op¬ 
erating system/graphtcal desktop). 

You would then add some separate¬ 
ly purchased tools. You’d probably be¬ 
gin with a spelling checker and a the¬ 
saurus, an E-mail module, and perhaps 
other specialized tools, such as a text 
searcher/file indexer, a sound and video 
annotator, and a speech-recognition 
module. 

Those who build in-house corporate 
systems will follow a similar paradigm, 
using network- and OLE 2.C)-aware 
tools tied together with a global script¬ 
ing language. Each of the pieces will 
work smoothly with the others and will 


Cross-Application Scripting 


Microsoft and Lotus will implement an 
advanced application language in future 
releases of their office-suite products. Both 
languages will do the following; 

^ operate across all major office 
appMcations In the vendor’s suite 

• Access and control OLE 2.0 abject 
components 

• Worh with standard languages, Including 
Visual Basic 

■ Call DLLs 

• Support scalable capabilities, from record 
and playback to custom applications 


cations is not overly difficult. For the most 
part, the main players in the Borland, Lo¬ 
tus, and Microsoft application bundles are 
fully OLE aware, with the capability to 
operate as both OLE clients and servers 
(sec the table “integration and Workgroup 
Features” for particulars about each bun¬ 
dled application). Thanks to these capa¬ 
bilities, creating a compound document 
composed of text from your word proces¬ 
sor, an embedded table from your elec¬ 
tronic spreadsheeu and a chan created in 
your graphics package is neither arduous 
nor uncommon. 

With the advent of OLE 2.0, using the 
Clipboard, DDE, and OLE as we now 


be provided, presumably, by a teem¬ 
ing ihird-puriy component market. 

The healthy component market for 
Visual Ba.sic is a case in point. Small 
developers are bu.sily creating custom 
controls for adding specific function¬ 
ality—such as image management or 
telephony features—to a mainstream 
programming environment. Visual Ba¬ 
sic provides a set of generic capabilities, 
and third paities are filling the gaps in 
creative ways. 

But, given the marketing muscle of 
major Windows vendors and the run¬ 
away success of single-vendor office 
bundles, is this vision of component 
software viable? Cusiomers will prob¬ 
ably feel more comfortable turning to 
an established vendor and buying all 
the pieces as an integraied whole. Cus¬ 
tomers don't care about the state of the 
market; they want software that works. 
One vendor providing all the compo¬ 
nents can ensure that the entire process 
comes together without incompalibi li¬ 
lies and unforeseen glitche.s. 

The future of OLE 2.U is quite inter¬ 
esting to contemplate. We'll soon see 
whether OLE democratizes the soft¬ 
ware industry by encouraging the de¬ 
velopment of specialized software com- 
ponems, or if—in the ongoing battle 
of feature one-upmanship—powerful 
vendors provide most ol’ the major tools 
themselves and lie them all together 
into application bundles. A new archi¬ 
tecture, perliaps, but monolithic soft¬ 
ware just the .same. 


know it may soon become old-fashioned. 
OLE 2.0 heralds the next wave in inter- 
application awareness, and three applica¬ 
tions in Microsoft Office—Word 6.0, Ex¬ 
cel 5.0, and PowerPoint 4,0—showcase 
the new capabilities that OLE 2.0 makes 
possible. Representatives from both Lotus 
and Borland stated during interviews that 
future releases of their Windows applica¬ 
tions will aggressively support OLE 2.0. 
Cusiomers can expect many useful imple¬ 
mentations of OLE 2,0 features to appear 
this year. 

OLE 2.0 manifests itself in several ways 
in Microsoft Office. The simplest benefit 
is the ability to drag and drop information 
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WHAFS IN THE BOX? 

Ail three application suites are anchored by a world-class word processor 
and spreadsheet. Borland offers the best database manager by tncludtng 
Paradox for Windows, To get Microsoft Access, you need to pay an addi¬ 
tional $149 for Microsoft Office Professional Edition. 



BOiLAND 

OFFICE 2.0 

LOTUS 

SMARTSUITE 2.1 

MICRUSDFT 
OFFICE 4.0 

Word processor 

WordPerfect 
for Windows 6.0 

Ami Pro 3.01 

Word 6,0 

Spreadsheet 

Quattro Pro 
for Windows 5,0 

1-2-3 for 
Windows 4.01 

Excel 5.0 

Database 

manager 

Paradox for 
Windows 4.5 

Approach 2,1 

Access 1.1 
(Professional 
Edition only) 

Presentation 

manager 

None 

Freelance 

2.01 

PowerPoint 

4,0 

E-mail 

None 

None 

Microsoft Mail 
3.2 

PIM 

None 

Organizer 1.1 

Nona 


between applications. For 
example, if you need to 
use a range of cells in an 
Excel spreadsheet as the 
basis for a table in a Word 
document you simply dis¬ 
play Excel and Word to¬ 
gether on the same screen, 
highlight the appropriate 
cells in your spreadsheet 
and drag their contents 
into your document. The 
resulting table in your 
Word document is an em¬ 
bedded Excel object. 

The second up-froni 
rftanifestation of OLE 2.0 
is what Microsoft calls Vi¬ 
sual Editing, With tradi¬ 
tional OLE, clicking on an 
embedded object automatically launches 
the apphcation used to create that object, 
and you have the opportunity to edit the 
object in its native environment. With 
Visual Editing and OLE 2.0, clicking on 
an Excel object inside Word changes the 
menus and icon palette to those for Excel, 
but the non spread sheet portions of your 
Word document are still visible. 

This capability is another good reason 
for having a consistent interface across ap¬ 
plications. When you click on the Excel 
object from within Word, the same menu 
structure is still available but with Excel- 
specific options, making the process much 
less confusing. 

Workgroup Awarenoss 

Microsoft Office enjoys a good head start 
with regard to its imple¬ 
mentation of OLE 2,0- 
derived features, but the 
company has no corner 
on innovation, Lotus and 
Borland leave Microsoft 
in the dust on another 
front: workgroup features. 

Most applications in the 
Borland, Lotus, and Mi¬ 
crosoft bundles are mail 
enabled, allowing you to 
send a document, spread¬ 
sheet, or presentation as a 
mail attachment without 
leaving your application. 

Borland dramatically ex¬ 
pands this concept with 
a tool called Object Ex¬ 
change, or OBEX. OBEX 
lets you distribute, or 
“publish,” information 
(e.g., a spreadsheet or a 


spreadsheet notebook) to users who *"sub- 
scribe” to die information. As you prepare 
to publish information via OBEX, you 
specify the version depth, or how many 
revision levels of the information are re¬ 
tained for subscribers' use. 

OBEX can distribute information via 
MAPI- or VIM-compatible (Vendor-In¬ 
dependent Messaging) mail systems, using 
LAN disk space, via MCI Mail, or with 
any combination of these methods. When 
you use OBEX inside a Borland Office 
application, you activate a special icon 
palette with buttons that enable you to pub¬ 
lish new information or poll for subscribed 
information. 

Lotus gives information-sharing an in¬ 
teresting twist of its own. Using technol¬ 
ogy called Notes FX (short for Notes field 


exchange), Ami Pro, L2-3, and 
Freelance can intelligently store 
information on a Lotus Notes 
server. (Notes is Lotus’s popu¬ 
lar groupware product—a Notes 
server is an “object warehouse” 
that has the ability to intelligent¬ 
ly store, index, and retrieve in- 
formation in virtually any com¬ 
bination of formats.) 

Notes FX lets you use a Notes 
server as an intelligent document 
management and revision-con¬ 
trol back end for Ami Pro, L2-3, 
and Freelance. Notes can store 
data files from these applications, 
and the Notes database can at¬ 
tach fields to the data files, so 
you can catalog and index docu¬ 
ments. For example, with Notes 
and Ami Pro, you can create a document li¬ 
brary and management system to track the 
revision history of documents and index 
them by last revision date, description, 
size, style-sheet type, and other categories 
that you specify. 

Notes FX supports bidirectional data 
exchange. For instance, data contained in 
a 1-2-3 field can act as a field in a Notes 
form or view. The Notes view is updated 
each time you enter data into the spread¬ 
sheet, or you can update the spreadsheet 
from a Notes form. Notes agents ^md mac¬ 
ros can use the spreadsheet data in a Notes 
field to build a dynamic chan or to control 
a workflow application. 

Obviously, to use Notes FX you must 
have a Notes server installed on your net¬ 
work, Unfortunately, neither the Notes 
server nor the client software is 
included in the SmartSulte bun¬ 
dle. But clearly, Lotus includes 
Notes in its vision of tlie future 
of automated office software. 

Coming Soon: Global Scripting 
Languages 

The average full-featured word 
processor or spreadsheet in¬ 
cludes a macro language that lets 
you automate repetitive tasks 
and build custom applications. 
Because macro languages tend 
to parrot the menu and com¬ 
mand structure of the programs 
they come with, the macro syn¬ 
tax of one application is likely 
to vary dramatically from that 
of another. 

If a macro language that can 
automate tasks within a single 
program is good, then a language 


INTEGRATION AND WORKGROUP FEATURES 

Microsoft has a head start on OLE 2.0 integration, but all three vendors have 
pledged strong support of the open standard in 1994. (• = yes; o = no.) 


m 

CLIENT 

OLE 

SERVES 

OLE 

2.0 

MAIL- 

ENABLED 

WORKGROOP 

FEATURES 

Borland Office 

WordPerfect 6.0 

• 

• 

0 

# 

OBEX 

Quattro Pro 5.0 

# 

m 

Q 

• 

OBEX 

Paradox 4.5 

• 

o 

O 

• 

OBEX 

Lotus Smarts uite 
Ami Pro 

m 

m 

Q 

• 

Notes FX 

1-2-3 
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• 

0 

• 

Notes FX 

Approach 

• 

o 

Q 

O- 


Freelance 

• 

• 

o 

• 

Notes FX 

Organizer 

o 

o 

0 



Microsoft Office 
Word 

• 

m 

• 

• 


Excel 

• 

• 

• 
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Access 

• 

o 

o 
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PowerPoint 

# 

• 

• 

m 


Microsoft Mail 

• 

o 

0 
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REASON «1 


Why di-ogix^ is so Bt . 

AMAZING: | % ! 

It's the world's only integrated Database Management System/Fiill-" 
Function Spreadsheet/Application Generator that's so easy to use, you 
don't even have to know what any of this means! With di-oguc. anyone 
can design powerful relational databases, generate detailed reports, 
mailing labels and graphics and even create complex custom applica¬ 
tions and demos—with no programming experience. 

Now, there's another ■■■ W/tM* 

100,000 FREE 

reasons... all of them •Only $9.95 shipping and handling in ronttnentaf U.S.. 


For years, <if''pgtx:has been the 
world's best-kept software secret. 
Now, for a limited time, the first 
100,000 people who respond can own 
this powerhouse of a program —for 
just the cost of shipping & handling. 

This DOS version (certified to run 
from within Windows 3.1) needs just 2 
megs of disk space and is as easy to 
learn and run as any popular 
spreadsheet — in fact if you know 
Lotus 1-2-3, you're already an expert 
df-oguc programmer! 

Here's what you get with di-ogix; 


- 400-pg. Manual and Tutorial • Spread¬ 
sheet with over 200 functions - Rela- 
tional report generator - Full-screen 
debugger - Powerful application gene¬ 
rator • Utilities to create mailings, 
business graphics and more - Royalty- 
free run-time module 
Ask about versions for Windows, 
Novell and UNIX, too! 

1 - 800 - 454-4426 

Order by FAX 1-e«IO-454-44-30 
OrcontactONTOP SYSTEMS. 

P.O. Box 676, Northbrook. IL60062 
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that can do Ihe same thing across program 
boundaries should be even better. Mi¬ 
crosoft and Lotus both seem to think this is 
the case. Lotus has announced LotusScript, 
a BASTC-like scripting language that is 
rudimentartly implemented in Impruv for 
Windows, Lotus’s alternative spreadsheet. 
And Microsoft has weighed in with VBA, 
which premieres as the new macro lan¬ 
guage for Excel 5.0, 

While neither language can yet be con¬ 
sidered global (since each one works in a 
single application for now), both compa¬ 
nies have committed to scripting languages 
that will work across all their major Win¬ 
dows applications. Both companies sug¬ 
gest that these languages will be phased 
in with major new releases of their Win¬ 
dows applications. Since recent major new 
releases of Word and PowerPoint have just 
occurred without internal support for VBA, 
it is probably best not to hold your breath. 
Microsoft has promised that Visual Basic 
will be integrated across the Office prod¬ 
uct line by 1995- 

Microsoft*s implementation of VBA in 
Excel is particularly appealing. When you 
nse Excefs keystroke recorder to build a 
macro, the keystrokes are captured as Vi¬ 
sual Basic code. You can edit the macro 
with a built-in code editor and use the ca¬ 
pable debugger to detect and correct er¬ 
rors. If you’re a Visual Basic programmer, 
your learning curve will be very slight. 

Combined with OLE 2,0, VBA will ul¬ 
timately enable you to write applications 
built from the prefabricated parts of your 
favorite Windows programs. For now, you 
will have to settle with Word 6.0’s Word- 
Basic and Microsoft Access Basic. With 
these tools, you can make calls to the mac¬ 
ro languages and return results, instead of 
controlling the applications directly from 
Visual Basic. 

Lotus plans the same type of strate¬ 
gy for LotusScript as Microsoft has an¬ 
nounced with VBA. The language will be 
scalable, supporting a wide range of func¬ 
tionality. from simple record-and-play- 
back techniques for easy macro creation 
to the ability to call DLLs created as ex¬ 
ternal C routines. 

OLE 2.0 compliance will give Lotu.s- 
Script the same type of access to applica¬ 
tion objects as VBA has, allowing you to 
create custom applications from compo¬ 
nents of the Lotus suite (or from any oth¬ 
er OLE 2.0 server that exposes software 
objects). LotusScript will also be compat¬ 
ible with other BASIC languages; this will 
allow a LotusScript application to be in¬ 
corporated into other BASIC programs, 
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LISTEN UP! 

I'm here to warrii 
you that your 
system is getting 
V dangerously 
HOT! 


Introdilcingth^t 


• Alarm sounds if PC hits IIO^F 

• Warns of fan failure or 
inadequate cooling before 
damage occurs 

• Fits any computer 
•Onlyr x1,5‘ 

• Easy to install 

• Lifetime warranty 

• Made in USA 


Only 


$29 


OratAIING TlMFtnirURI 


m 


in' 

DAf«ai 

HIT- 


IDO 

WUlfQUIZfiNE 


BO^ 

SAR 


5995 Avenid, Encinas, Carlsbad, CA 92008, (619)931-5700, (800) 722-6555, Far (619)93)-6988 

1*3; AifC COfirx root ihr 
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Is Brutus*, the King of Monitors, 
So Impressed by the I S'' SCEPTRE? 


Among the finest 15-inch High Resolution Color Monitors you con get, the Microprocessor 
based Low Radiation (MPR II compliant) SCEPTRE CC-615L offers: 


1024 x 768 VESA 72Hz Flicker-free 
Multi-scan 30-60 KHz 

INVAR Shadow Mask Tube^ FSII Flat Screen 
31 Memory Settings 

(5 Factory Preset, 26 User Adjustable) 


Antistatic Screen 

Universal Power 90-2^0 VAC 50/60/-/z Auto-sensing 

Advanced Dynamic Focusing 

Monuot and Auto^DegoLrssing 

Front Access Push-button User Controls 


PLUS: Energy Saving Option /'CC-61SG/^ SCEPTRE's Two Year Limited V/arranty^ and many more. 



BVTE 


In addition, SCEPTRE's impressive full line of 
Micro-processor based monitors includes 
CE-6N, CC-6N (14-inch) and CL-617/ 

617L (17-inch). For more information, 
contact SCEPTRE or its distributors 
today. 


*Brutuf: Monitor LJzard, on endongered species, 
recently seen in the film "The Freshman" wth 
Marlon Brando and Matthew Broderick 







DisrmumBY 



SaPTREnaiN0L0(HES,ltlC 714-993-9193 FAX 714-993-3997 


VTeUiData' 

W 0 O n P O R A J \ Q n 


1 - 800 - 237-8931 


© 1993 Copyright SCEPTRE Techodogies, loc. All Rights Reserved. All prockFCt and brand nomes are Ircida marks or mgistered tnsdemarks of their original owners. 
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incLuding Visual Basic. 

With these cross-application languages, 
you could build a front end to an applica¬ 
tion and then use components of the of¬ 
fice suites to perform specific tasks. For 
instance, you could populate a spreadsheet 
with customer account information held 
in an external database, create a data file 
of overdue accounts, and 
print personalized letters 
requesting prompt pay¬ 
ment The applications 
would perfonn specific 
functions in the back¬ 
ground. The spreadsheet 
would pull in data and 
perform calculations; it 
would then pass the table 
on to a word processor, 
which would use the 
table as data for a mail- 
merge operation. 

The user would see 
only the front end; the 
application components 
would be totally invisi¬ 
ble. The end user would 
deal only with the sig¬ 
nificant data and the con¬ 
trols needed to accom¬ 
plish a particular task. 

As a result, each cor¬ 
porate desktop would be 
customized, iconized not 
with a sel of software ap¬ 
plications but with a set 
of specific tasks that a 


particular worker performs. The applica¬ 
tions become, as they should foe, a means 
to the end of getting work done, not the 
central focus of the desktop. 

Taking the Plunge 

Is the purchase of an office application 
suite a good move for your organization? 

Taking only the up-front 
costs into account, the 
answer is an easy yes; 
such a collection is die 
best way to legally get 
your hands on a lot of 
good software at a very 
reasonable price. 

In the corporate realm, 
however, true costs arc 
seldom so easy to tally. 
For example, if your or¬ 
ganization has invested 
considerable effort into 
building value around a 
particular group of pro¬ 
grams (e*g.* you've got 
thousands of pages of 
extensively formatted 
documents in WordPer¬ 
fect fonnat, or you have 
a body of critical engi¬ 
neering calculations built 
into macro-laden 1-2-3 
worksheets), rocking the 
boat to achieve lower 
iiiitial softwaje costs and 
a consistent user inter¬ 
face may simply not be 


wordi it. In the short term, buying a suite 
will deliver improved cross-application 
integration, but over time, tools such as 
OLE 2.0 will enable all applications to in¬ 
tegrate easily. 

If you’ve concluded that buying an of¬ 
fice application suite is a good idea, which 
one should you choose? Lotus’s Smart- 
Suite clearly delivers the most programs 
for the money and is the best among these 
near-equals in terms of value. If you use 
Notes or plan to implement it, SmarlSuite 
is an even sweeter deal. 

But if you’ ve already got strong ties to 
a particular word processor or spreadsheet 
that is contained in one of these bundles 
and want to extend your software arsenal 
inexpensively with a minimum of re¬ 
learning, pick the bundle that includes the 
highest percentage of your favorite pro¬ 
grams. 

No matter which bundle you choose, 
you can rest assured that with future re¬ 
leases, the individual programs in your 
collection will become more feature-rich 
and better equipped to collaborate with 
each other. And if past trends are a true 
indicator, they’ll also continue to go down 
in price, ■ 


Biil Lawrence ts part of a team that manages a 
3000~node netwf?rk and related camputmg ser¬ 
vices for a ^najur Western utility. He has been ac¬ 
tively involved in networking and FCsforthe past 
iO years and is the aitf/ioro/Using Novell Net¬ 
Ware 4 and Using Novel J NetWare, both from 
Qite Corp. You can contact him on the Internet 
or BIX at blawrence@bLx.com. 


About the Products 


Borlanii Office 2.0 ..,,..,,...$595 

upgrade and competittve upgrade.$299 


Borland International, Inc. 

100 Borland Way 
Scotts Valley, CA 95066 
1800) 3314)877 
(408) 461-9000 
Circle 1340 on Inquiry Card, 

SmartSuite 2.1 for Windows..,. .$795 

Upgrade and competitive upgrade....S595 

Lotus Development Corp. 

55 Cambridge Pkwy. 

Cambridge, MA 02142 
(800) 343-5414 
{6171 577-8500 
fax: (617) 6930968 
Circle 1341 on Inquiry Card. 


Microsoft Office 

Stondard Edition 4,0. S750 

Microsoft Office Professional Edition ....$899 

U pgrade ........................................ .....$ 259 

Competitive upgrade.$299 


Microsoft Corp, 

1 Microsoft Wey 
Redmond, WA 98052 
[800) 426^9400 
(206) 936-8661 
fax: (206) 936-7329 
Circle 1342 on Inquiry Card. 
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For PCMCIA Products circle 85, 

OTHER Products circle 86 on Inquiry card. 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

• Replace mechanical drives in embedded systems 

• High performance and low cost models available 
- Flash, EPROM and battery-backed SRAM 

technologies. Capacities from ISOKto 14MB 

• Dual drive and hard drive emulation support 

• 8 and 16 Bit ISA bus support 

PCMCIA Carddrives & Adapters 

•Use PCMCIA cards in your desktop or 
embedded PC system 
•Internal model fits in SVa” drive bay 
•Dual socket & externa! models available 
•Support for all types of memory, 

I/O cards and Type III hard drives 

• DOS & Windows compatible drivers included 



PC CardShark ir» 
PCMCIA Carddrive 


High Capacity DRAM Drive 

•Expandable 16 to 512MB. 6W" or 
desktop models. Fast SCSI-2, SIMM 
module based, ,1 msec access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci¬ 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op¬ 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems, Diskless PCs, LANs, 

POS, Medical, CAD/CAM, 

Graphics, High Performance PCs 
and Servers. 


CURTIS, INCa Industry Leader in Disk Emulation Products 
418 W. County Rd. D-St Paul, MN 55112*612/631-9512 •FAX 612/631-9500 
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ABetter 

Basic 

New CA-REALIZER* 2.0 Beats Visual Basic 3.0. 


Compared to Visual Basic 3.0, 




CA-REALIZER 


CA-REALIZER* 2.0 is half the cost and 
twice the product. 

CA-REALlZER is alreatty 
the easiest, most powerful 
BASIC for Windows and OS/2, 
and with version 2.0 it’s even 
better* No one can match our com¬ 
bination of featurea ease of use, and 
price. No one can make it easier to port 
your applications From QuickBASIC, and 
no one can make it more fun to develop for windows and OS/2, 
CA-REALtZER also comes with a huge array of powerful, 
plug-and-play tools like spreadsheets, charts, text editors, animation, 

graphics tablets 
and database 
forms, along with 
many Features 
other BASICS don't 
offer. Arrays aie 
re-dimensioned 
and processed 
automatical^. 
Algorithms can 
be written as 
formulae instead 
of complex looped 
expressions. 

Once an applica¬ 
tion is complete, 
compile it into a 
stand-alone 
OS/2 or Windows 




application and distribute it royalty-free with the run-time module 
that's included. And you can generate an installation disk with the 

push of a button. ■ * j v- _ 

PC Computing other J&BVTE 

Windows BASIC can match It for power 
and bi^adth of features." 

At $99, no one can match our price either, and it includes our 
award-winning Windows report writer absolutely FREE. 


Only CA-REALIZER Gives You All Of This: 


• Develop for Windows and OS/2 

• Create and save libraries of pr(>coded and formatted controls dynamically 
from within REALIZER 

• Use any standard Windows and OS/2 custom control In FormDev 

- Integrated 1 Programmable Application Tools such as Charts, Spreadsheets, 
Text Editors, Graphicst Animation, and a Scheduler 

• Easy migration of QuickBASIC applications to Windows and OS/2 

- Inipori/^xport Of L2-3, Excel CA-Supercalc, CA-Competel & XBase Files 

- Interactive WYSIWYG application design 

« Generation ofuser accessible a modifiable BASIC code 
► Full support for DDE and DLLs 

- instant database forms from DBF files 

• Dynamically expandable multi-dimensionai arrays with a full range of 
array and matrix operators and functions 



time only Call today and find out how 
much better BASIC can be 


Call 1-800-225-5224, Dept. 25500 
Tod^ Or See Your Locstl Dealer. 

goodfo™™ Computer' 
Associates 

Software superior by design. 


NewCA-REALIZER2.0 

©CcunputEir Associates I[iteriiatkifial. Inc., Istamlia. NY 1178S-7000. AJJ product narttcs rcfeccrtcod hcrciji are trademarks of thdr respective 
companies, cost comparison tiaseUon VisuaJ Basic Release 3.0 Sug^stw Retail Price. PC Ompuri^quav^ appealed 10/91, pg. 90. 
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Take Up WPighUifting Or Take Advantage. 






Turtle Beach Audio Advantage^... $129.00 PCMCIA Sound Card. 

Put “portable” back into the portable presentation. Wth the Audio Advantage™ 
PCMCIA sound device, you simpfy snap the card into place, plug in suitable 

speakers or headphones, and in seconds your 
multimedia presentation is ready to go with 
the hipest quality sound. 

Sdd your favorite dealer, or call 
000-645-5640 for more information today! 


TURTLE BEACH SYSTEMS 


52 Grumbocher Rood • Ycxk. Pennsylvania 17402 • (717) 767-0200 • FAX: (717) 767-6033 


Circle 173 on Inquiry Card (RESHIERS: 174). 
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System 

Multiprocessor Horsepower 

3ystems f^rom ALR, Compaci, and VTeoh show that tor a 3QI- sorvor, 
two CRUs aro hottor than one 


RAYMOND GA COTE 

A dmiral Grace Murray Hopper 
liked to say lhal when farmers 
wanted to pull a heavier load, 
tliey didn’t breed a bigger horse, they sim¬ 
ply used more than one. Aside from pro¬ 
viding extra pulling power, a team of 
horses provided tlexibility, because the 
farmer could harness them in whatever 
arrangement suited the task at hand. Al¬ 
though Admiral Hopper was brought up 
in the great farm country of northern New 
Hampshire, her story was aimed not at 
horse breeders, but at computer designers: 
Multiprocessor computers are the way of 
the future. 

Windows NT’s support for multiple 
processors has encouraged the develop¬ 
ment of a crop of relatively inexpensive 
Intel-ba.sed multiprocessor, or MP, PCs. 
These are systems that can run standard 
DOS and Windows software, as well as 
32-bit NT programs. Any multithreaded 
application ought to get a significant boost 
from running on more than one processor 
at once. In addition, NT is able to distrib¬ 
ute concurrently mnning programs among 
processors, whether those programs are 
multithreaded or not. 

To find out just how much performance 
an MP PC can deliver, I tested dual-proces¬ 
sor systems from Advanced Logic Re¬ 
search, Compaq, and VTech. Prices for 
the three systems range from $3999 for a 
base-model VTech Platinum SMP 486- 
DX2/66 desktop system running two 486 
CPUs to over $20,000 for a fully config¬ 
ured Compaq ProLiant 2000 server with 
dual Pentiums. The ALR ProVEISA DMP 
4/66d, a floor-standing server, fell in the 
middle of the price range. 

To compare performance, I used Mi¬ 
crosoft’s SQL Server, a true NT applica¬ 
tion. Using different processor modules 
in the Compaq system, 1 also tested one 
processor against two, the 486 against the 
Pentium, and perhaps most interesting, 
two 486s against a single Pentium. 

Judging IVom the SQL Server test re¬ 
sults, two processors are definitely better 
than one for an applications server, where 
processing power shares importance with 
file I/O. I also found a wide latitude in the 


performance of different systems and dis¬ 
covered that simply adding a .second pro¬ 
cessor doesn’t necessarily increase perfor¬ 
mance when running a single application. 

MP Design 

Adding extra microprocessors to a system 
is an attractive idea that has cropped up 
more than once in the 
last 10 years. Be¬ 
cause they leverage 
off standard PC de¬ 
signs, shared-memo¬ 
ry MP designs in par- 
ticular promise an 
economical means to 
increase computing 
power—either be¬ 
yond levels available 
with the current hot 
processor, or to lev¬ 
els competitive with 
that chip but using 
several less expen¬ 
sive CPUs. 

In a shared-mem¬ 
ory design, several 
processors sit on the 
same bus and share 
memory space and 
other resources. Contention for the shared 
resources, however, limits the number of 
processors you can add and still gain per¬ 
formance. The more capable the bus be¬ 
tween processors and main memory, the 
more processors a shared-memory design 
can support. Adding a second processor pro¬ 
vides the biggest performance gain of all. 
(For more on MP computers, see “All Sys¬ 
tems Go,” August 1992 BYTE.) 

Despite their promise, MP PCs have not 
yet received general acceptance, for two 
reasons. First, most MP implementations 
have used proprietary designs that require 
a specially modified operating system and 
are therefore incompatible with the rest of 
the industry. Second, aside from a brief 
flurry of Unix support for multiple proces¬ 
sors, there hasn’t been a widely popular 
operating system to run on the hardware. 

Windows NT changes this situation by 
defining built-in supix)rt for SMP (sym¬ 
metric multiprocessor) PCs, with a stan¬ 
dardized low-level interface to identify 


and control multiple processors. With an 
SMP hardware design, any processor can 
handle any job as well as another, and that 
makes easier the op>erating system’s job 
of distributing the processing workload, 
even when the number of processors can 
vary. (Asymmetrical designs dedicate dif¬ 
ferent processors to different tasks and 


need proprietary operating-system sup¬ 
port.) Standard NT can support two pro¬ 
cessors, while NT Advanced Server can 
support up to four. Proprietary OEM ver¬ 
sions of Windows NT will support up to 
16 processors. 

Testing 

Initially, the most likely job for an MP 
machine is as an applications server, pro¬ 
cessing transactions or perhaps providing 
decision support from a database. MP’s 
extra horsepower is overkill for a straight 
file server. It’s appropriate, then, that I 
used Micro.soft’s SCJL ^rver for Windows 
NT to lest MP perfonnance. SQL Server is 
also one of the few available 32-bit appli¬ 
cations designed for NT, and it can take 
good advantage of multiple processors. 

For my evaluation I ran a modification 
of NSTL’s SQL Server benchmark, a test 
that models a transaction-based book¬ 
ordering application. The test ran a series 
of order transactions and returned the 



Three dual-processor systems from Compaq, AIM. and VTech {left to 
right). The ALR ProVEISA DMP and the VTech Platinum SMP s\\stem.\ 
each have two 486DX2/66 CPU.s. The Compaq ProLiant 2000 can take 
two 50-MHz 486DX or two 66-MHz Pentium processors. 


MARCH 1994 BYTE 
















Reviews 


Multiprocessor Horsepower 


A Trio of Dual-Processor Systems 


ALR ProVEISA DMP 4/66d 



Each 4860X2 chip sjts on a cirtuit cant (aiiUinedt 
in an exteniled QSA slot with a SL2-KB RASH cache. 
The two CPUs conimunicate via two nbbon cables. 


ALR's ProVEISA is a server with a Ooor- 
standing case, 10 EISA slots* and 12 half¬ 
height drive bays (half 5'A-inch, half 3yj-inch)* 
A 300-W power supply is also appropriate 
for server dut\. The ProVEISA provides built- 
in SVGA graphics with 1 MB of RAM. up¬ 
gradable to 2 MB. 

The dual-processor ProVEISA comes with 
a single floppy drive and a Texel double¬ 
speed CD-ROM drive to load Windows NT, 
The tested configuration included NT, 32 MB 
of RAAt, and two Maxtor 540-MB SCSI hard 
drives, ALR supplied the system with a cach¬ 
ing SCSI-2 card with 4 MB of RAM. A plas¬ 


tic door covers access to drive bays and user 
controls such as the reset button. The case 
locks onto its chassis, but I easily broke the 
lock (accidentally, through misunderstand¬ 
ing the key position). 

The ProVEISA places each 486DX2/66 
processor on a separate plug-in card, each of 
which takes an EISA slot. The two processor 
cards sit side by side with direct processor 
control and communication going through two 
sets of directly wired connectors. Each proces¬ 
sor gets its own 512-KB RAM cache in an ef¬ 
fort to minimize competition between the two 
processors for access to main memory. 


Coi1ip3(| ProLiant 2000 Compaq's ProLiant 2000 is a full-fledged 

server with lots of reliability and usability 
features, accounting for the SI5,000 and 
$20,000 prices of the two test configurations 
(dual 50-MH7. 4a6DX and dual 66-MHz 
Pentium processors, respectively). Reliabili¬ 
ty features include error-correcting memory, 
Compaq's Smart SCSI drive array controller, 
hot-swapping haixl drives, and built-in SNMP- 
compatible system diagnostics. The SCSI 
controller can be configured for RAID, al¬ 
though I didn't take advantage of it in testing, 
Compaq's Insight system management 
software w'orks with the hardw^aro to catch 
problems before they become disasters. The 
Windows-based software is easy lo use and 
flexible in sening up server management func¬ 
tions. CD-ROM-based start-up software guides 



Each of two special processor cards loutfinedl hold s 
a 66-MHz Pentium witfi a 25G-KB eKtemal cache. 


you through installation and configuration. 
Other features include Compaq’s 32-bit EISA 
combination Ethernet/Token Ring network 
card and a double-speed CD-ROM drive. 

Inside the big tower case are six available 
ELSA expansion slots out of a total of eight, 
Diere are four processor slots* although the 
ProLiant 20()fJ has the jxiwcr and cooling abil¬ 
ities to support only two. It uses the sanic 
motherboard as die ProLiant 4(X)0, w hich can 
take four processors. 

The ProLiant TriFlex architecture provides 
separate 64-bii processor, 128-bit memory* 
and 32-bii I/O buses, with a buffering bus 
concroJJer between them that allows concur¬ 
rent memory access by both system and I/O 
processors most of the lime (70 percent, ac¬ 
cording to Compaq). 


VTech Platinum SMP 4S6DX2/66 dual 



The mothertioard holds a 486DX2; ao optional card 
hoMs a second matching CPU Itwo chips otrUiitedl, 


VTech's dual-proc'essor Platinum is a desktop 
system, aimed in it rally at software developers 
woricmg on MP applications and running NT- 
based workstation applications once they be¬ 
come available. Besides good performance, 
the VTech also has an exceptionally low 
price: S3999 with 16 MB of RAM, a 527- 
MB IDE hard drive, a double-speed CD-ROM 
drive, VL-Bus (VESA local bus) graphics, a 
15-inch color display, and Windows NT. 

Die system combines two VL-Bus expan¬ 
sion slots with standard ISA slots. The MP 
daughtercard. however, takes one VL-Bus 
slot. The Platinum also provides built-in IDE 
and SCST-2 connections, as well as high-speed 
serial (16550) and parallel (ECP [extended 
capabilities port]) ports. 

The Platinum has a standard motherboard 
configuration willi an optional plug-in card 


to support the second processor. The moth¬ 
erboard processor is installed in a ZIF (zero 
insertion force) socket and can be upgraded to 
a Pemium OverDrive chip. Both SCSI and 
IDE interfaces are provided standard. The 
dual processors communicate through the 
VL-Bus and the proprietary processor socket. 

As with the ALR and Compaq systems, 
the Platinum SMP tlesign is \Q0 percent sym¬ 
metrical; either processor can handle any task, 
including hardware interrupts, thanks lo two 
Intel APfCs (advanced programmable inter- 
mpt controllers). The Platinum takes a mini¬ 
malist approach to multiprocessing by pro¬ 
viding no .separate secondary cache on the 
MP plug-in card. Both CPUs share the same 
256-KB writeback cache. Even so* the Plat¬ 
inum provided excellent throughput results 
in my tests. 
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Accepts Most Motheftmrds and Pass'm 
Backplanes 


Doesn’t Look Like IBM 


Rugged, Modular Construction 
Bxceiient Air Flow & Cooiing 
Designed to meet FCC 


204 Watt Supply^ UL Recognized 
200 S 300 Supplies, UL CSA, TUV 


Reasonably Priced 


Gait or write for descriptive brochures, prices 
or applications assistance: 

Circle 101 on Enquiry Cerd. 

INTEGRAND 


3620 Roosevelt Ave. • Visalia, Cfl 93291 

209/651-1203 

FAX208/65J-1^ 

We accept VISA and MasterCard 


Rack & Desk 
Chassis Foi iiiiMii 

XT/AT/286/386/486 

iiiiiiiiiiiiiiininiinrniii 

Integrand’s unique packaging design uses 
modular construction. We have 3 basic 
models for iSA/BSA bus computers. Over 
90 interchangabie modules allow you to 
customize them to nearly any requirement 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settte for less? 


Reasonably Priced 




Rack & Desk Models 


Three Models: Drawer, Shelf, and Panel 



System Performance Compared 


Mot surprisiitglyi the tfuaL-Peiitium Compaq 
provides the shortest transaction times 
running a SQL Server test uniler Windows 
NT. Among the three 4S6 models, the dtial- 
4S€ Compaq does best, particularly as the 
client load increases. 


ALR ProVEESA DMP 4 ^ 6 ^ 

VTech Ptatinum SMP 4aeDX^/e6 dual 

Compaq ProLiant 2000 
(dual 50-lVIHz 486DX) 

Compaq ProLiant 2000 
66-MHz Pentium) 


Number of concurrent client processes 



Single 50-MHz 4SaPX 
Single 66-MHz PanUMm 
Dual 50-MHz 4e60X 
Dual 66-MHz Pentium 


Comparing Processors 


Taking advantage of the Compaq Proliant 
lOQO’s upgradable processor card design, 
ft was easy to compare single* and dual* 
processor conf^rations with Etolh 4S6 
and Pentium processors. As client load 
mcreascit, the dual-486 coirfigxtratlon did 
better than the singte-Penthifn setup. 


Number of corvcurrent client processes 



SQL Server’s Dedicated MuHiprticessor Switch 

1- 

How much a single application benefits 
from multiple processors depends on how 
written. Mfcrios<rft^s SQL Smef makes 

o 
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better use of muHiple processors rfyou set 
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a software switch to signal that it's the 





only applkotloti nntnlttg on the system. 
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Humber of concurrent client processes 


average time per transaction, Tlie test data¬ 
base on the server consisted of five tables. 
A Gateway 486DX 2/66 running OS/2 gen¬ 
erated the client requests, issuing SQL 
Server queries and commands to the NT 
server over an Ethernet connection. 1 gen¬ 
erated up to 16 simultaneous lest sessions 
from the client system. 

For the purposes of the NSTL test, each 
system came with 32 MB of memory, two 
500-MB SCSI hard drives configured as 
two volumes, and a CD-ROM drive to load 
Windows NT. The test configuration pro¬ 


vided for 16 MB of SQL Server cache^— 
enough to minimize disk activity. There 
was also veJ 7 little network activity. The 
resulting tests provide a good indication 
of processor throughput. 

Both ALR*s ProVEISA DMP and 
VTech's Platinum SMP systems come 
with two 486DX2/66 CPUs. Compaq's 
ProLiant 2000 can take either 50-MHz 
486DX or 66-MHz Pentium modules— 
up to two of one design or the other. I 
ordered two of each so that the ProLiant 
could serve as a consistent platform to test 
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486/Pentium Cross Platform Tools 


NDP Forfran-90...call for free demo disk and white paper! 


The Fastest 32~bit Code 

McrD\ACiy lux specialized In PC Numer^ 
ics and x87 support since Us foLoding In 
1982- In 1967 Introduced NDP 

Fortrarh386- 1he first 32-blt Fortran Itot ran 
on DOS end supported 1he Intel ard 
V\feitek corpocessors- Today w© produce 
i860 cards Wm up to 200 megaflops of 
throughput W^lch can be run in pardlei as 
a one gigoflop computatlonai serwr- Our 
compilers feature mainframe exterxions 
pius unique optimizations iike iniined intrirv 
sics, a '4+ 4" X87 stock model, ioop unrdi’ 
irtg ord Wth the upcoming release of our 
Pentum code ger^rota, optimal roneric 
support for Intel's latest CPU. The bottom 
line is our tods produce the best 32-blt 
code possible ruming on the largest 
number of platforms vdth the front ads 
you need; Fortrcn-90/77 and CIC+ +. 


386 ,486 & Pentium Compilers 


The key to optimal numeric performance 
Is the use of the right tools. Wren rt comes 
to runnlr^ seder problems on scalar proc¬ 
essors, the dffererce betv^een languages 
Is smdl, Fbv^ver, \Ahen RISC processors 
Wth vector support are used- the language 
becomes Important. In particiJar. If your 
programs spend most of their time manlpu- 
laflng data stored In oiTays, you need to 
use a language v^feh improves vector 
efficiency and data flow by minimizing the 
number of accesses to memory. The di¬ 
chotomy between scalars and vectors has 
grov^ wDTse as processors have become 
more dependent on caches for data ac¬ 
cess. \fectof1zatlon, the technique for opti- 
mizing accesses to data stored in caches, 
wx developed In the late 70's by Cray for 
the Oay 1 's Vfector Registers, 


’860 Supercomputers 


Vtectofization, as perfomed by tools Ilk© 
V7^, converts an F77 program Into a new 
on© which makes calls to a "vector library." 
Fortran 90's ^ay Syntax Notation results In 
vector code being inlinred by the compiler 
drectiy. This feature is simiior to tensor nota¬ 
tion and produces compact readable 
code. It Is the most significant 'sdentifle 
eddtion" made to a procedund languc^ 
In the last 20 yeans. Fortran 90 has also 
codified numerous F77 extenslorrs. Includ¬ 
ing dynamic atTays, case statements, struc¬ 
tures, modules and easy to use I/O, 
Wrether you ere nuinnlng on a 486, Pen¬ 
tium, i860, or massively pordld Supercom¬ 
puter, Fortran 90 Is the choice If numeric 
speed and portability matter. Call for our 
whte peper on Fortran 90 today. 

508-746-7341 


486 Workstations 


Mcroway's NDP family of 32-bit comptleis 
generate globally opfimtzed mainframe 
quality code that tuns on the 386, 486, 
Folium and i860. They tun on 32-bit 
operaling systems such os OS>2, UNIX, 
Solatis, Coheent, NT and DFMACPI DOS 
Extendeis. 

NDP Fartniij'i^90 a complete Fortran-90 
>Ahlch tuns in conjunction \Atlh NDP Fortran. 
NDP Fortraij” is a lull F77 wtiti F66, DOD, 
WB and MS ©xtenaionsH 
WDPC1C++ s^mplles KSd? erd WSI C and 
Is C+ + Release 2.1 compibnt. 

NDP Pascal is a toil ISO Level 1 Ftosed with 
BSD extensions that can interface the NDP C 
runtime flbrartes. 

NDP language Pricing 
DOS versions indude a VCPI^M DOS Ex¬ 
tender, DRVI interface layer, support for xB7 
and vyytek coprocessors, NDFLInk, NDPUb end 
GREX - our DOS grcphics library. The Rertium 
release odds new code generation, rovdty 
tree DPMI and VCH plus symbolic debugging. 

DOS 386/486 version....S695/795 

DOS Pentium version.S995 

05/2 Developer's Pack indudss IBM OS^ 
VMorkFreme and Toolkit These tods us© the IBM 
Linker. Deduct SlOO if you dont need the 

V\forkfrorn 0 . 386.486...... S696 

Pentium... $795 

UNIX 386/486 us© the rxjlive tools and or© 

ovallohe for SCO or ISC UMX....$1196 

Cohererti version.. ...$296 

NDP Fortran-90. ..$395 


Gigacube^ - CXetom NFS 486 Wbrkstcrlion 
Wth your choice of QuodFUtefs or AiuyftoXFS 
on© Gigoflop from ..$50K 

Array ProXI^ -EISA Array Rocessa - features 
a zero \w3lt stole 50 MHz 64-blt memory 
system. Ihe 400 MB^Sec memory bandwidth In 
conjunction vMth 100 megafiop fe60XP resUts 
In 28.96 Unpack megaflops. 94 megaflops 
doing dot products and 70 megaflops doing 
FRs. The card bursts on the EISA bus of 33 
MB^Sec and hotels ip to 256 megabytes of 

RAM from ..$7995 

QuodfHifef^860 - The wold's most cost ef- 
fs^th/e Supercompufer. The QuadPuter Indudes 
Ibu modules, each contalrif^g a 25 Mite I860 
and two megabytes of toed nwnoiy. The 
modules plug Into an EISA cord that provlc^ 32 
megabytes of shared memory. Asir^le Quad- 
FUter has an aggregate thnoughput of 200 me¬ 
gaflops! vyth software from... .$9995 

Number 5fnashe^860 - our IGA 860 

card comes with 8 or 32 megabytes. It In¬ 
cludes one NDP LoTguage - 80 megaflops of 

throughput storting of just...,.$2995 

NDP Portran^860 along w^ our C fC+ + 
and Pascal Lrtillze advanced seder code 
generation technique to optimize the i860's 
numeric sedar performaric©.......$ 1995 

PP^60 postprocessing scheduler, takes 
assembler output artd oowerls sedar opera¬ 
tions Into pip^llr^ operations running in dual 
Irfitruction rTrade. Scales speed ups in the 
range of 10 to 50% ore common.,...$500 

VA5T-tl Mectorlzer speeds up vector codes 
100 to 300%. Includes a library of 700 vector 
primitives....$1495 


486/Pentfum BX Workstations - a Micruway 
Tower is the ideal solution to your 486A^tium 
needs. They feature inctostrid grade American 
pov©r sipplies, heavy duty coding ard easy 
access. All motherboards ere carefuify burned In 
and equipped w^th 50 Amp power comections. 
Our EX Towers make greof VWxtetations, file serv¬ 
ers, orxl CAD/DAM stations. They were originally 
engineered to house i860 arrays, configured as 
NFS computationd servers. Each sysfem Is cus¬ 
tomized Wth the OS of your chde©. including ISC 
UNIX, 06/2, DOG and VWrdows. What effferenti- 
ofes Mlctowoy towers is our odilfty to integrate the 
periphads you need, irxiuding SCSI tope drives 
end CD-ROMs, network cards erd quality 
hcffd dsk and graphics addpteis. 486-BX systems 
are used worldwide performing demaneSng taste 
from testing jet engines to searching for oil. Cdl 
today tor our BX Series Catalogue. 

Search Engines & Libraries 

MSE-1 60 - Free Text Seoch Engine KAcord 
processes 160 megabytes of data per second. 
Includes Text Retrievai software. ..$950 

IMSL Mtcfowoy com piled and validated ver¬ 
sion of the IMSL mainframe libraries, cMdldde 
for the 386/486 or 1860, Complete 

Package.... $2,000 

NAG Mcroway compiled and vdldated 

Foundation x86/860.$1195/1995 

FortlP....*.,...$1195/1995 

Wbrtetotlon..,.... $2995^995 

KUCK & ASSOCIATES hard coded i860 librar¬ 
ies. Does 1024 red FF In 500 microseconds! 

DSP,. .$750 Basic Math..,.$500 

lAPACK ond BIAS, sources included, 
366/456 ...*...,,.,$195 i860..... $295 
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The 

PC Intern 

Phenomena 


SoM 


cop 




Nearfy half a million programmers 
can't be wrongl 

See why they say PC Intern is worth its weight in gold: 




hi- 


PC Iniem System Programming, a literal 
encyclopedia for DOS programmers. New 
edition updated to include information on 
programming for DOS 6.2 and the 
Pentium processor. Parallel programming 
examples throughout in assembly 
language, C, Pascal a nd BASIC, 

Covers video cards, sound and TSRs, 
the motherboard, and bus and chip 
sets (NEAT), Also, ports, interrupts, BIOS 
memoi 7 map and services, ports, network 
programming, and much, much more. 

Over 1000 pages of valuable programming 
know-how\ Disk includes example programs from book. 

Order Item #B 145 Price: $59.95 w/companion disk 





New Edition! 
Covers Pentiunn 
and DOS 6.21 


goldr.C’A.P., Argemina 


The hook is worth its weight in 


Abacus 




mmnm 


5370 52nd S.E. Grand Rapids, Mi. 49512 
(616) 698^0330 


For fast delivery Order Toll Free 1’800'451-4319 exl.23, or Fax (616) 698-0325 
□ Yes, please rush ( _ ) copies of PC Intern 

Apply to my:iJ|VisaClMaster CardLlAm, Express/Ql have enclosed a check/ M.O. 

Mt residents add 4% safes tax. in US and Canada add $5.00 Postage aridhandting. 

* Foreign orders ooiskie North Amodca add £13.00 surface rate £20.00 air matt per book. 


different processor configurations. 

All three machines provide a standard 
hardware interface to Windows NT, which 
allows them to mn the off-the-shelf version 
of NT, The ProLiant comes with Com¬ 
paq's Smart Start configuration software, 
which installs a special configuration and 
error-recovery partition on the hard drive. 
However, I ran the tests using the same 
copy of NT that was installed on the other 
two systems. 

MP Approach Delivers 

As expected for all systems, the average 
time per test transaction climbed as more 
clients were active (see the figure “Sys¬ 
tem Performance Compared”), However, 
some systems were less affected by client 
load than others. Among the three dual- 
486 systems, the Compaq ProLiant 2000 
did the best, taking significantly less time 
per transaction than the ALR and the 
VTech with 12 or more clients. The Pro¬ 
Liant has the advantage of a faster mem¬ 
ory-bus clock speed—50 MHz versus 33 
MHz for the two DX2 systems—and 
Compaq’s high-throughput TriFlex bus 
architecture. The VTech consistently out¬ 
performed the ALR, which has the oldest 
MP design of the three. 

The dual-Pentium ProLiant generally 
got the job done in half the time it took 
the 486 systems. However, with 12 and 
16 clients, it wasn’t twice as fast as the 
duai-486 configuration of the ProLiant. 
Testing with more than 16 clients should 
widen the gap between 486 and Pentium 
configurations. 

It isn't surprising that two processors 
are faster than one when comparing one 
versus two 486 modules, or one versus 
two Pentium modules on the ProLiant (see 
the figure “Comparing Processors”). That 
the dual-processor configurations took 
roughly half the time to complete the tests 
as comparable single-processor setups in¬ 
dicates that the two modules are working 
mostly in their separate memory caches 
and that accesses to main memory are rel¬ 
atively unimpeded by competition. Score 
one for the TriFlex bus. 

In all cases but one, the duaL486 con¬ 
figuration of the ProLiant provided similar 
or better performance than the single-Pen¬ 
tium configuration. Under higher loads, 
the dual-486 system provided much better 
performance, and the prices of the two sys¬ 
tems are almost the same. Of course, with 
the duai-486 configuration, you've reached 
a performance limit, while you can still 
add another Pentium module to the sin¬ 
gle-Pentium model (for $5059), 
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MCI Relies On DPT SCSI Adapters 



“DPT offers 
high performance, 
real value and great 
compatibility in a 
single SCSI solution... 
it's exactly what we 
needed at MO. ” 


Melanie Noe 
LAN Administrator 
MCI 


MCI has made DPT SCSI adapters a key part of its technology strategy. 




As one of today’s leading tcchnoiogy companieSt MCI knows that high-performance 
servers, workstations, and PCs need high disk throughput, compatibility, and flexibility for 
growth. That’s why MCI relies on DPT SCSI adapters as an integral part of its networked 
systems, IPs also why you should look to DPT’s SmaitCache TIT products for your needs, 
"'Compatihility, reUability^ and performance were key factors in our decision process in 
choosing a SCSI host adapter, DPT outperformed everything else we tested in these crUi- 
cal categories” That’s because DPT adapter support is integrated into every major Operat¬ 
ing System available today, along with full support for a complete range of tape, CD-ROM, 
hard disk, and other important SCSI peripheral products and software. 

the only certainty is that things are certainly going to change! ThaCs why we 
like DPT^s growth path. With their unique approach^ we can add extra capabiUdes such 
as caching or RAID support^ whenever we want” SmartCache III products allow you 
to add a cache module and up to 64MB of hardware cache using industry-standard SIMMs, 
and you can add RAID 0, 1, or 5 by simply attaching another easy-to-install module. You 
decide if and when you add the extra capabilities. It’s a proven approach designed to keep 
pace with the growth and changes in your system,..and only DPT has it. 

Also, DPT’s new Storage Manager software utility, called new standard in storage 
management'* by LAN TIMES, is included free with every DPT SmartCache III adapter. 
Storage Manager provides the tools needed by LAN Administrators working in complex 
Operating Systems such as Novell, UNIX, OS/2, Banyan VINES, and Windows NT. Stor¬ 
age Manager gives you complete device inventory and configuration data, diagnostic and 
performance tuning abilities, capabilities for remote communications and alert broadcast¬ 
ing, along with the ability to implement complex RAID structures with simple “point-and- 
click” commands. 

Combine this with DPT’s aggressive pricing and the best Technical Support in the indus¬ 
try, and you will find what MCI discovered—you can rely on DPT adapters for the best SCSI 
compatibility, reliability, and performance for your LANs, workstations, and PCs. Call to¬ 
day for more information about DPT SmartCache in products. 




April 24-27 


CALL FOR DETAILS 



800 - 322-4378 
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for complete SCSI solutions. 





BANYAN* 
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Reviews 


Multiprocessor Horsepower 


The VTech Platinum SMP dual-486 
system provided performance that kept 
pace with or did slightly belter than the 
single-Pendum ProLiant, falling slightly 
behind only with 16 clients. Costing 
$10,000 less than the ProLiant, the VTech 
system is tempting unless you need server 
security or high storage capacity* 

No Guarantee 

One of the promises of NT is the ability to 
toss another processor into your machine 
and enjoy nearly double the performance. 
Is that really likely? The answer is a re¬ 
sounding maybe. 

After my first mstallation of SQL Serv¬ 
er, 1 ran a set of tests on the Compaq using 
first one and then two 486 processors. The 
dual-processor results were simply not im¬ 
pressive. In most tests* the dual-486 con¬ 
figuration actually ran slightly slow^er than 
the single-processor setup. Only the tests 
with 12 or more clients showed any speed 
increase* and that was marginal. 

In trying to solve the problem, Com¬ 
paq's technical folks happened to ask if I 
had set the dedicated multiprocessor 
switch. T hadn't even seen the option be¬ 
cause it*s hidden away in a nonobvious 
configuration screen. When I set this 
switch, perfonnance nearly doubled (see 
the figure "SQL Server’s Dedicated Mul¬ 
tiprocessor Switch*'), 

Running the Windows NT processor 
performance monitor shed some light on 
the situation. While running the SQL Serv¬ 
er test on the Compaq system with two 
chenls and the switch off, the two proces¬ 
sors worked just slightly harder than 50 
percent each. In other words, 1 was get¬ 
ting basically the same performance as 
with a single-processor machine. Turning 
the switch on let the two processors zoom 
to nearly 100 percent load. 

According to Gary Schroeder, a SQL 
engineer at Microsoft, setting the dedicat- 






file npttonw yelp 









TlteWlnd<nraNT 
proc«s«4N' perfonnaiice 
monitor ^owod dramatic 
imprcvemeitts In 
processor utilization 
once SQL Server’s 
dedleated muftiproce^r 
switch wa$ turned on* 
WIUi the switch off (left}, 
proc^eor utilization fer 
the Compaq’s dunl486 
system averages around 
50 percent with two 
clients; with the switch 
on fbeliow}, H cHm bs to 
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ed multiprocessor switch 
provides the best perfor¬ 
mance in most situations, 
but not when SQL Server 
has heavy multitasking 
competition from other 
applications* With the 
switch on, SQL Server 
operates with a greater de¬ 
gree of parallel process¬ 
ing, making U more effi¬ 
cient. It also sets for itself 
a higher multitasking pri¬ 
ority. With the switch off, 
the program uses a coarser-grained multi¬ 
threading that is less susceptible to inter¬ 
ruption than when the switch is on. The 
conclusion is that even a traditionally mul- 
lithreaded application such as SQL Server 
may not see significant performance in¬ 
creases from multiple processors without 
specific algorithm changes to take advan¬ 
tage of the envi ronmeni. 

What You Pay For 

Comparing the test results, features, and 
prices of the ALR, Compaq, and VTech 
systems, it seems you get what you pay 
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About tbe Products 

ProVElBA DMP 4/6Sil ..^9638 

ProUant 2000 

Platinum SMP 

(tested configurstl^cm. to monitor) 

*15,824 for SOM Hz 486 dua}-4S6 

486DX2/06 dual.$4549 


mocfel: *15,296 for single eS-MHz 

(approximato price for tested 

Advanced Logic Research, (nc. 

Pentium model: $20,355 for dual 

confi|uratlon, no monitor) 

9401 Jeronimo 

66-MHz Pentium modei {all tested 


Irvine. CA 92718 

configurations) 

VTech Computers, 1nc. 

(800) 4444257 


800 North Church St. 

(714) 581-6770 

Compaq Computer Corp. 

Lake Zurich, IL 60047 

fax: (714) 581-9240 

P.O. Box 692000, M120208 

(800) 2843976 

Circle 1078 on lutiuiry Card. 

Houston. TX 77269 

(70S) 540-8086 


(800) 345-1518 

fax: (800) 947-3976 


(713) 378-8820 

fax: (708) 438.1671 


fax: (713) 378-1442 

Cificle 1079 on Inquiry Curd, 
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for. The Compaq ProLiants have the fea¬ 
tures and performance you’d generally 
want for a superserver, but also tire price 
tag. However, they are much less expen¬ 
sive than older MP superservers. 

The ALR system has basic server fea¬ 
tures^—storage capacity, EISA slots, and a 
strong power supply—^but it lacks stan¬ 
dard ProLiant features like error-con-ecting 
memory and a RAID-capable SCSI con¬ 
troller, and its performance is on a par with 
a fast single-Pentium sy*stem. It also costs 
over $5000 less than a ProLiant for similar 
memory and hard drive capacities. 

The VTech beats all when factoring 
both price and performance, but for most 
uses, it isn’t a server in form factor or fea¬ 
tures. With the desktop case, VTech is 
banking that eventual NT CAD/CAM, en¬ 
gineering simulation, and DTP applica¬ 
tions can also use the extra horsepower 
provided by symmetrical multiprocessing. 
In the meantime, it’s a great system on 
which to develop those applications* ■ 


RGyrrwnd CA COti, u BYTE consulting editor, is 
vice president of prodtict development at Appro¬ 
priate Solutions, Inc. (Peterborough, NH}. He can 
be reached on the internet at rgacote<§ world,std 
.com or on BIX as **rgacote ." 
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Big$ 

If you need to access data or applications on more than one 
CD-ROM disc, then Pioneer's automatic changers are 
unbeatable. Choose from double speed or superfest 
quad speed changers and save big bucb over 
multiple sin^e disc drives. 


To come close to matching Pioneer 
changers you would need sk individual 
CD-ROM drives and pay more than 
$3870*. For less than a third of that cost 
($1095)tt get a smart buy on a DRM-602X 
double speed, and for well less than half the 
cost {$l495)ti buy the very quick DRM-604X 
quad speed drive. End the CD-ROM shuffle by 


Smart $ 


For more apacity, daisy chain up to seven drives for 42 discs 

at your command or buy our clever new DRM-1804X 

quad speed drive with 18 discs that daisy chain to 
■ " . " 


\ 



\ll 










Just load SR CD- 
into a single pop-tn 


ROMs 

magazine. 


All Pioneer CD-ROM products 
feature built-in Kodak Multisession 
Photo CD™ compadbility and 
cross platform plug and play for 
PC's, mac's and workstations. 
And our changers feature 
software keyed security to control 
disc removal. 


automadcally switching between discs in seconds and have 
literally 3,600 MBytes of data and appliations at your fingerdps. 


To load your favorite discs into a Pioneer changer, 
just call 1-800-444-OPTI (6784) for the dealer near you. 


cy) 

The Art of Entertainment 

PIONEER NEW MEDIA TECHNOLOGIES, INC. 
2265 E. 220th St., Long Beach, CA 90810 

Award Wiiining DRM'fi04X Rrtail of 6 Chlnon tfoubk speed CDS-535 inreinil drives. IPionecr Suggested Retail Prke. 

PfMHS CD b a trademark of Eastman Kotlak 
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Some Magic Words (o Help Software 
Developers Increase Their Revenues 


“Aladdin's HASP gives 
our customers the key 
to protect their investment 
in software development.” 

David Asia, CEO of 
Magic Software 
Enterprises Inc., 
a world leader 
In Application 
I Generation software. 
Listed by Forbes as one 
! of the 50 fastest 
growing companies 
under $500 Million. 


In every succ^ful software product 
there is a spark of magic. That magic 
brings together the ingenuity, skill and 
years of hard work you’ve invested 
in developing something unique and 
valuable. 

Trouble is, the worldwide epidemic of 
software piracy threatens your 
investment. By draining potential 
revenues, the illegal use of software 
dramatically reduces your profit margins. 

Aladdin's business is helping software 
companies protect their products - and 
their profits. 

Since 1984, over 8,000 developers in more 
tlian 60 countries liave chosen HASP^'- 
ihe Professional Software Protection 



SEE US AT: 

iT Booth K84; Hali l, Paris France, Fehruary 1994 
Software Development, Booth 1131, San Jose CA., March 1994 
CeBIT, Booth B55, Hall 18, Hannoygr Germany, March 1994 



System - to increase their revenues. 


HASP® delivers the highest level of 
security for developer, without 
inconveniencing legitimate users. 
Experts recognize its design as the most 
technologically advanced software 
protection product on the market. 



That’s our 
magic. 


Call now for your 
HASP** evaluation kit. 


ALADDIN 


SOFTWARE SECURITY INC 


North The l^plre Stale M [ding 

Amciica 350 Fifth Avenue, Suite 7^ ^ 

NewVoriL,NVI01lB,L^ 5 

Tel: (800)2234277 ^ 

212-5645678 I 

Fax; 212*5643377 § 

International Af addin - 

Office Knowledge Systems Ltd. § 

15 Beil Qved Sl , Tei Aviv, Israei | 

P.0.Boxlll4lJel Aviv 61110 | 

Td: 972-3-53757^ ^ 

Fax; 972-3*5375796 § 

AppielinkALADDif^.KNOW I 

CompLiserve; 100274,434 £ 

France Ai addin France SA | 

Tel; 33 140 85 98 85 i 

Fax: 33 141219056 ® 



■ Aietralla Coukb 3 8985685 ■ De%ium Akkcnnaiii 5 2338826 ■ Ctcdi ATLAS 2 7660B5 9 Chlk .Micrdagka 2 222 1388 
9 Denmark SC Metde 42 804300 9 Flnliind OSystems 0 870 3520 ■ Gennany CSS 201 7498640 9 Greece Uniteate 1 6856520 

9 HolkiHl Akkcnmni 45 241444 9 Italy Partner Data 2 36l47380 9 japan Athena, 3 58 213284 9 Kqrea Dae-A 2 848 4481 

9 New Zealand Training , 4 5666014 9 Poland Sv'sthenii 61 475065 9 Ptortiigal Futuimatira 1 4116269 9 Sotith Africa D le Hmi, 11 886 4704 

9 Sfraln PC Hardware, 3 4493193 9 Switzerland Opag 6l 7112245 ■ Tahvan Teco 2-555 9676 9 Turkey Mtkfobeta 4^77504 
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Software 


Q+E: The Key to ODBC 

Builii da'tabase-indep^iiclen't applicatioos witli ODBC and 2.0 

release oF Database Library 


STEVE APIKI 

W iiai Microsoft’s ODBC 
(Open Database Connec¬ 
tivity) is only beginning to 
provide today—database-independent ap¬ 
plications for users and a single database 
target for developers—Q- hE Software has 
been delivering for over two years with 
Q+E Database Library, Although it fit the 
bill, however the initial release of Data¬ 
base Library wasn’t quite flexible enough. 
As it freed applications from supporting 
multiple databases, it bound them to driv¬ 
ers sourced solely from Q+E, making 
Database Library LO a iess-than-open 
soludoo. 

Database Library 2,0, built on ODBC 
itself, sets this tested database technology 
squarely on top of a well-support¬ 
ed multivendor standard, ODBC 
is still maturing, and addressing 
the ODBC API directly is coding 
a little too close to the metal; all 
the low-level details are up to the 
developer Q+E Database Library 
2,0 abstracts ODBC a few steps 
further, letting you build your ap¬ 
plication assuming you'll run on 
a database system that supports 
the most sophisticated database 
management functions available. 

If, instead, your application finds 
itself running against dBase files. 
Database Library ^vill (for the most 
part) fill in the resulting gaps. 


One Libraiy, Many Databases 

Q+E Database Library is actually 
not a single library but a family of 
DLLs, Using any development 
tool that can call a DLL (and that 
can range from Microsoft Excel 
to Borland C++), you build an ap¬ 
plication that conducts all its data¬ 
base access through calls to Data¬ 
base Library. The DLL, in turn, 
calls ODBC-comphani drivers that 
provide client-server access to the 
database. The data can ultimately 
reside in any database for which 
someone has built an ODBC driv¬ 
er, including SQL Server, dBase, 
or DB2. 


Most of this interoperability comes cour¬ 
tesy of ODBC, so you could write direct¬ 
ly to the ODBC API Bm not all ODBC 
drivers support all the features you may 
need, and you have to handle the differ¬ 
ences on your own. Database Library 
masks these differences. For example, 
level-1 drivers and some leveL2 drivers 
don't support backward-scrolling cursors, 
but Database Library provides this capa¬ 
bility for you. 

Also, Database Library is just easier to 
use. As a high-level interface, it can au¬ 
tomate funclions and tune for performance 
above the driver level, saving you consid¬ 
erable effort. This includes automatic 
establishment and tracking of additional 
database connections when you execute 
multiple SQL statements against databases 


(e.g., SQL Server) that allow only one 
statement per connection. 

Equal Footing 

The best part of Q+E Database Library , 
and the single item that most sets it apart 
from other ODBC toolkits, is its provision 
of an unvarying set of powerful database 
management functions on every database 
platform. Using Database Library, you can 
safely write an application that assumes 
forward, backward, and random record se¬ 
lection, and even transaction support, re¬ 
gardless of the underlying database. 
However, that functionality is not de¬ 
livered solely by the DLLs; some of it re¬ 
lies on the support that i,s provided by 
Q+E’s ODBC drivers. Q+E supplies 20 
database drivers with Database Library, 


An Api»liC3tioii Built witli Dat3l>33u LiPrury 2.0 



O (HE'S datB^ictianaiy fundjons qeSoifrc€s(}, qeOatabasest), 
and qeTabkst) provide a catalog ed data sources visible to the 
client worhstation, Veu can use UKese fuitcttons to let users switch 
botiveeii data sources at run time. Once the choice h made, yonr 
application makes the connectkni to the database thrcHi|^ the 
tllNian^ ami the database driver, which together can handle alt 
ipg-on details- 
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€) If the underlying database driver supports SQL 
iolns, your applkathnt can build a SEL£CT statemr^ 
that joins independent tables. However, you can't join 
tables that come from separate sources (a limitatian of 
ODBC). Both of these tables are dBase files. 



B qeColumnsU provides the application with a list of columns In 
the database. You build SQL SELECT datemenU and pass these to 
q+£ to gather field ijifonnation frofn the database (in this case, 
MIcrosofTs SQL Server). 


O Using SQL statements and Q+E record-based 
functions, you can retrieve all Uie data required for a 
simple browser window In a single loop. Q+E Database 
Library, subject to the sophistication of the driver, 
handles transactions, record locking, and forward, 
badiward, and random record selection. 
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Q+E: The Key to ODBC 


Q+E aJso sells these off-the-shelf ODBC 
drivers to end users as part of its ODBC 
Driver Pack. Although you can use them 
for development, you can't resell them 
with your final product; you need a dis¬ 
tribution License 
from Q+E for 
that. However, 
you can opt not 
to provide a data¬ 
base driver at all, 
letting your users 
install Q+E or 
third-party drivers instead. 

Forward- and backward-scrolling cur¬ 
sors are built into both the Q+E drivers 
and the library itself so you’re safe wheth¬ 
er your customers have Q+E drivers or 
not. But although transaction support is 
also provided by the library, it relies on 
the transaction capability of the database 
system itself In the case of dBase (since 
the dBase-file driver must implement all 
the SQL management functions itself), 
this requires transaction capability in the 
driver. For the moment, that limits you to 
Q+E’s driver. 

ODBC is simply not as uniform a layer 
as it ought to be, and supporting some 
functions is out of the realm of a database 
access tool. Database Library works best 
when running on top of Q+E database 
drivers, and that’s probably the way you 
should plan on distributing your appli¬ 
cation. 

Building an Appiication 

Q+E Database Library makes support for 
multiple data sources easy, but it doesn’t 
do much to simplify the process of actually 
building a databa.se-enabled application. 
It certainly doesn’t compare on that score 
to VBX-based development kits like Coro- 
mandef s Integra VDB or Q+E’s own Mul- 
liLink/VB. 

Nevertheless, it is a fairly high-level li¬ 
brary, and the API is not hard to work with. 
The test application shown on page 139, 
which can switch between several data 
sources, browse a database, join tables, 
and automatically update 
fields based on the con¬ 
tents of other fields, took 
about three days to pro¬ 
duce from a blank Win¬ 
dows application skeleton. 

In general, working 
with the Database Library 
means working wi th SQL. 

Once you’ve made a con¬ 
nection, you spend most 
of the rest of your code 


building SQL statements and processing 
those statements and their results using 
Database Library functions. 1 built the 
browser, for example, by building a SQL 
SELECT statement, executing it through 
the library, and 
scrolling back 
and forth through 
the results, which 
were bound to 
variables dis¬ 
played in the edit 
controls. 

Database Library also includes an as¬ 
sortment of current-record access func¬ 
tions. You can use these functions to 
(among other things) update the database 
without having to write SQL UPDATE 
statements. 

The dam-dictionary functions, new in 
2.0, provide the inlormation you need to let 
users choose data sources and tables. You 
can query the database system for available 
database names and table names, and the 
results are returned as if you had executed 
a SQL SELECT statement. The library 
and driver handle all log-on details. These 
functions let you build your application 
without anticipating a certain database 
structure —n critical point for developers of 
shrink-wrapped applications. 

Database Library 2.0 includes an entire 
Query Builder interface. You can use the 
Query Builder to let users build SELECT 
statements interactively through a dialog 
box. Version 2.0 also introduces parame¬ 
terized SQL statements that let you bind 
variables to expressions in a S(3L state¬ 
ment and thus programmatically modify 
queries with little effort. 

The sample application uses comnit and 
rollhctck functions to update all related 
records in a single transaction. Transac¬ 
tion support, explicit record locking, and 
determination and setting of database iso¬ 
lation levels are all handled by the library , 
Again, although the data reliability you’ll 
gel is a function of the driver and the data¬ 
base system itself, you can use these calls 
transparently on any database system. 

During the develop¬ 
ment process, I ran the 
sample application ex¬ 
clusively on a test Q+E 
dBase ODBC driver. 
Wlien it was completely 
done, I ran it against 
Microsoft SQL Server, 
through the Microsoft 
ODBC driver. Except for 
exposing an error in my 
application (I was pulling 


KEY NEW FEATURES IN VERSION 2.0 


• ODBC compliance 

• Data-dictionary functions for finding data sources 

• Built-in query builder 


About the Product 


CHE Database Library 2.b....S699 

(Driver ciistributFon requires 
adcfitional license.) 

Q+E Software. Jnc. 

5540 Centervlew Dr., Suite 324 

Raleigh, NC 27606 

(800) 876^3101 

(919) 85^^2220 

Tax: (919) 859-9337 

Circle 1076 on Inquiry Card. 


in system tables when I didn’t need to and 
was getting back EOFs [end-of-filej when 
Hying to read them), the program ran flaw¬ 
lessly. Overall, portability from database 
system to database system was outstand¬ 
ing; the only real lesson here is that no 
matter how good the underlying library is, 
you should plan to test your application 
on every system you intend to support. 

The finished application was fast, even 
without any tuning on my part. The Data¬ 
base Library provides functions to set 
virtually every parameter that can affect 
performance (or reliability), so you can 
optimize database access by hand if per¬ 
formance is critical. 

Toward Greater Independence 

Q+E Database Library 2.0 and ODBC are 
intricately intertwined for the moment, but 
that’s at the middle of the driver stack; 
your application (at the top) need only con¬ 
cern itself with the Database Library API. 
This insulation affords your application 
another level of database independence 
and allows Q+E to support other database 
access standards as they mature. Q+E has 
announced plans to support Borland’s 
JDAPI and could support other database 
access methods in the future. Since ver¬ 
sion 2,0 of the library is also backward- 
compatible with version 1.0, users of ver¬ 
sion 1.0 can now' support ODBC by simply 
sliding version 2.0 under their existing ap¬ 
plications. 

Besides database independence, Q+E 
Daiabase Library provides a measure of 
operating-system-piatform independence 
as well. As of this writing, Database Li¬ 
brary 2.0 runs on Windows only. Q+E says 
dial it will ship OS/2, Macintosh, and Unix 
versions of the Database Library by the 
end of the first quarter. All these non-Win¬ 
dows versions will remain ODBC-com¬ 
pliant, and Q+E will provide ODBC driv¬ 
ers on those platforms. 

If you’re developing Windows database 
applications today and you can’t use a 
VBX, Database Library 2.0 is a no-brain- 
er—if s the only sensible choice. If you 
can use a VBX in your development en¬ 
vironment and are after simplicity, a tool¬ 
kit like Integra VDB or MuUiLink/VB 
might be better; however. Database Li¬ 
brary 2.0 is still the more powerful and 
flexible option. M 


Steve Apiki is a BYTE contributing editor. He is se¬ 
nior developer at Appropriate Solutions, Inc, (Pe¬ 
terborough, NHk a consulting firm spedalizMg 
in cross-piafibrm development. You can reach him 
on the Internet or BIX at apiki@bix.com. 
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Client/Server 
SQL Database 
for Windows 
pplications^ 


WATCOM SQL for Windows is a high-performance 

SQL database engine for Windows applications, The package includes 
everything required to begin using WATCOM SQL immediately from many popular 
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows 
clipboard. Everything necessary for application development in C/C++ (using compilers from 
WATCOM, Microsoft or Borland) is also included, 

Installation in Under 10 Minutes The easy installation and setup reduce 

the lime and expense traditionally required by client/server technology. Further, WATCOM SQL lets 
you achieve high performance results right out of the package without the need for performance 
setup and tuning by expert personnel. 

Performance and Reliability WATCOM SQUs cost-based query optimizer 

and efficient data representation combine to deliver high performance. Transaction processing and 
declarative referential integrity protect the consistency of your data. The client/server architecture 
reduces network traffic, resulting in increased performance for your multi-user applications. 

Scalable SQL for Now and the Future WATCOM SQL applications 

can be designed to run without change in environments ranging from standalone PCs to large multi¬ 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 
PC's to deliver high performance for large networks with many clients. 

The Best Value in SQL Database Engines watcom- sql 

for Windows has a suggested retail price of $795* but for a limited time you can get it at the 
introductory price of only $395*. Even better, as a mgistemd user of WATCOM SQL you’ll be able 
to get a copy of the 6-user Network Server Edition for only $99* (Suggested retail price: $795*). 

Royalty-Free Runtime for only $99* As a registered user you can gel 

royalty-free runtime support for just $99*, enabling you to distribute our standalone single-user 
runtime SQL database engine with your applications royalty-free. 


WATi 


1-800-265-4555 


Highlights 

► ODBC Level 2 support 
► Built-in declarative referential 
and entity integrity 
► Visual Basic Interface 

► Bi-directional, scrollable, updatable cursors 

► Row-level locking 

► ANSI SQL and IBM SAA compatible 

► Full transaction processing support with checkpoint log 
and forward transaction log 

► Multiple simultaneous application connections 
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Reviews 


Software 


Client/Server Made Easy 

NobleNot^s EZ-RPC iTi3kes it much easier te build distributed client/ 
server appllcations^trom scratch er trem existing stand-alone programs 


BEN SMITH 

C language application program¬ 
mers are seldom network com- 
municaiions programmers. They 
may understand the concept of client/serv¬ 
er applications, but they typically lack the 
know-how to implement them over het¬ 
erogeneous networks. NobleNei*s new 
RPC toolkit EZ-RPC gives programmers 
the ability to write transport-independent 
client/server applications without network 
programming skills. EZ-RPC shields you 
from the network connection^ making calls 
to routines on other systems seem no dif- 
lerent than calls to local C functions. 

Just a few years ago, typical client/serv¬ 
er applications resided wholly within a 
single multi tasking computer. The server 
and clients ran as separate processes and 
communicated using operating-system ser¬ 
vices such as semaphores, shared memory, 
messages, or named pipes. Today, there's 
usually a network between client and serv¬ 
er processes, and the two can be running on 
different computers, processors, and even 
operating systems. While the application 
may remain the same, implementation has 
become much more complex, because the 
old IPC (interprocess communications) 
methods have no meaning when there is no 
shared memory or file space. 

Enter RPC 

IPC over networks is typically handled 
with sockets, but socket programming isn't 
trivial. It follows a file I/O model and be¬ 
comes tedious with anything more com¬ 
plex than a simple data stream. To hide 
the complexity of socket programming, 
communications programmers developed 
an interface for building IPC that mimics 
the structure of a simple C function call— 
a function’s name, its arguments when 
called, and its returned value or structure. 
This method of communication is known 
as a remote procedure call, or RPC. Apol¬ 
lo’s NCA (Network Computing Architec¬ 
ture), Xerox’s Courier, and Sun Microsys¬ 
tems’ ONC (Open Network Computing) 
have each provided RPC programming 
tools and libraries. 

ONC includes Sun’s XDR (cross-plat¬ 


form data representation), which allows 
little-endian computers, such as Intel-based 
systems and DEC VAXes, to transparent¬ 
ly exchange data with big-endian comput¬ 
ers like IBM mainframes and Apple Macs. 
Now, nearly every Unix applications de¬ 
veloper’s hcense includes ONC RPC, NFS/ 
RPC, or the newer operating-system-inde¬ 
pendent TI/RPC. Open Software Founda¬ 
tion’s DCE/RPC, adescendent of Apollo’s 
NCA, hasn’t been as widely accepted. 

The EZ Advantage 

Although RPC simplifies IPC, most RPC 
toolkits have limits to their abilities to dis¬ 
guise clientAserver interactions as simple C 
functions. EZ-RPC overcomes almost all 
of them (see the table "Advantages of EZ- 
RPC”). EZ-RPC’s most significant fea¬ 
ture is that, with few exceptions, it lets 
you use all standard C argument constrocts, 
variable dereferencing (i.e., use of ad¬ 
dresses and pointers), and data structures. 

Other toolkits limit you to a single ar¬ 
gument and to simple data types that can 
cross easily between client and server. In 
other words, you still have to write spe¬ 
cially constructed functions for any ser¬ 
vices that .span the connection between 
client and server. With EZ-RPC, you don’t 
need to rewrite existing functions when 
creating a client/server application from 
an existing stand-alone program. Nor do 
you need to constrain function design if 
you are developing a new application with 


distributed computing in mind. 

To use NobleNet’s RPC development 
tools, you break the client and server parts 
of an application into separate compila¬ 
tion file lists. You then define the func¬ 
tions that bridge the client and server in 
an RPC specification file, run the rpegen 
utility that generates the supporting source 
files, and compile the resulting client and 
server parts of the code, linking them with 
the RPC library calls that are made in the 
generated code. 

With EZ-RPC, the only necessary ad¬ 
dition to your source code is a single func¬ 
tion call that your client program must 
make to establish communications with 
the server; myprogram_open_trans- 
portCargvCl] ,0,0); is an example. Bui 
there are a few C language ambiguities 
that you should resolve. The most com¬ 
mon is the use of the construct char ^ as 
the generic notation for a pointer to any 
data type. EZ-RPC provides predefined 
data types that you should use instead to re¬ 
solve data-structure ambiguities. 

The RPC specification file that you must 
build has a .syntax similar to C’s. It con¬ 
tains a program specification that holds 
the information about each server func¬ 
tion made available to the clients, plus the 
data types of these functions and their ar¬ 
guments. The EZ-RPC specification file 
uses the same format as the Tl/RPC or 
NFS/RPC specifications, with a few en¬ 
hancements. Each function argument 



BuUding a client/server application with EZ-RFC requires Httle more than dividing your C code into 
client and server portions and specifying which functions bridge the client/server gap. You don i 
need to rewrite existing functions or constrain design of new functions. 
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Client/server Made Easy 


Advant%es of EZ-RPC 


1 EZ-RPC 

OTHER RPC TOOLKITS | 


i^ARAMETER PASSING 


Places no arbitrary limit on the argument list. Allows only a single argument and a single 

result. Multiple arguments or return values must 
be packaged as a structure* 


l>ATA TYPES SUPPORTED 


Supports all data types (Including pointers) and Supports only integer, floating-point, 
structures, except those that cannot be fully enumeration, structure, fixecHength and variable- 

resolved to having a beginning and an end (e.g., length single-dimension arrays, and discrimi- 
doubly linked lists and rings), nated union. [DCE/RPC supports a few more,) 


TRANSPORT PROTOOOl- 


Is built on top of TI/RPC. and so is transport Uses IMFS/RPC, which Is limited to either UDP or 

independent, A command-line option produces TCP and Is not transport independent. 

NFS/RPC calls. 


RPG ^PEOlEiCATlON EMI_E 


Provides extensive predefined data types and Can't resolve data type ambiguities* Cannot read 
other enhancements for resolving ambiguities. external header files to find data structures. 

Can read external header files to understand 
structures and data type definitions. 


lyiEMORY IVIANAGEIVIENT 


Has client and server memory allocation and Has no memory management functions triggered 

memory management that are controlled by the by the stale of RPCs, so memory "leaks" are 

state of the RPC call using it, hard to avoid. 


DOCU MENTATION 


A 290page manual documents appiication-bulld- Information is fragmented among several books, 
ing with many examples* a thorough reference technical papers, and Unix manual entries, 
section on the RPC specification files, a descrip¬ 
tion oT generated files, and debugging methods. 


specification contains a modifier (in square 
brackets) that describes in which direction 
the data is to flow with the argument. 

Besides enhancements for resolving am^ 
biguiiies, EZ-RPC has advanced features 
for creating complex eJient/serv^er appli¬ 
cations* These include client-broadcast 
RPCs and, for applications that use multi¬ 
ple servers, f1nd_server and col lect_ 
servers functions. You can also create 
callback programs in which the client and 
the server switch roles. 

Testing Hs Mettle 

To evaluate EZ-RPC, I started with source 
code from a configurable command inter¬ 
preter Tm building, a stand-alone appli¬ 
cation that creates a binary tree* I divided 
the code in an unlikely way (from a client/ 
server standpoint) that forced the client 
and server to pass the tree back and forth 


between them* With a single-process, 
stand-alone application, it makes .sense to 
use pointers. But a pointer to an address in 
a process on one system h^is no meaning to 
another process on another system* 

In spite of the inherent di faculties, EZ- 
RPC easily built the communications stubs 
that allowed my client and server to con¬ 
tinue using these complex structures. This 
was a particularly challenging task because 
the size of the shared data stnjcmre wasnT 
available until the functions that generated 
the tree were complete. (It would have 
been a nightmare to try to build the data 
communications with sockets, or, for that 
matter, with shared memory, semaphores, 
and named pipes*) 

The problems I ran into using EZ-RPC 
were not in its design and function, which 
are very robust, but in understanding the 
syntax of RPC specification files. Even 
though NobleNet's manu¬ 
als explain basic concepts 
well and go into consider¬ 
able detail with extensive 
examples, there are some 
picky syntactical require¬ 
ments that need greater em¬ 
phasis* Misunderstanding 
them delayed me in getting 
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337 Turnpike Rd. 

S1495 for additional platforms: 

Southbora. MA 01772 

$495 for additional Seats, Me fee 

(508) 4608222 
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my application to compile and run prop¬ 
erly. Fortunately, NobleNef s technical- 
support team set me straight, without con¬ 
fusion or delay* 

Beyond Unix 

I evaluated NobleNet’s Unix product, EZ- 
RPC, but network IPC is not limited to the 
Unix environment, and neither are Noble- 
Net*s products. You can provide DOS/ 
Windows applications with client/server 
capabilities using WinRPC ($995), which 
generates WinSock-compliant RPC DLLs. 
RPC Ware ($4995) does the same for Net¬ 
Ware clients and servers, generating C 
source stubs for EXEs and NLMs (Net¬ 
Ware loadable modules). And programs 
developed in the Windows environment, 
for example, can communicate transpar¬ 
ently with client or server code that you 
build in the Unix or Novell environment. 

EZ-RPC supports Unix implementa¬ 
tions from Sun, liewdett-Packard, DEC, 
Silicon Graphics, IBM, The Santa Cruz 
Operation, Data General, and Next. Li¬ 
censing of the first seat for either EZ-RPC 
or RPC Ware is $4995 on the .server side; 
the price decreases for additional seats. 
Thi.s may seem steep to a PC developer, 
but there is no licensing for code generat¬ 
ed by these products, nor for including 
NobleNet's libraries in the executables 
you link and distribute* 

1 found EZ-RPC to be an easy-to-use 
tool valuable for converting any appropri¬ 
ate application program to a network-based 
client/server design, and it doesnT require 
an understanding of network program¬ 
ming. What EZ-RPC will not do is claw 
apart your application into client and serv¬ 
er components: you have to perform this 
onerous task by hand. However, because 
EZ-RPC makes ii so easy to move func¬ 
tions between the client and server sides, 
design iterations are painless. 

Whether you're converting an existing 
program or building a new distributed ap¬ 
plication, EZ-RPC is a valuable tool for 
creating robust, well-behaved communi¬ 
cations links* NobleNeCs RPC tools let 
you build client/server applications that 
run on almost all Unix platfbnns, and, with 
NetWare and Windows, all from source 
code with no built-in communications. 
These distributed-application tools are fai^ 
more economical and expedient than hiring 
or tiaining communications experts to 
build distributed applications. ■ 


Ben Smith is £i testing editor for the BYTE Lab. 
You can reach him on the Internet at ben @ bytepb 
.byte,com or on BIX a.^ "'bensmith, " 


1.44 BYTE MARCH 1994 




















YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


Yes, I 



rmatlen ^ the following 



1. For FREE 
product 
information 
from individuai 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information wiil 
be rushed to 
you from the 
seiected 
companies! 


Fill out this coupon carefully. Please Print you*- primary job D- What oparatJng systeniB am ypu 

tunctkifi/^rlnctpal Btraa ol cyrrently uaing? (Check adl tpat apply} 
















nssponalbilHy? (Chedc one) 

1 □ MI^DIP 

? □ PragfBrrwiirjfSi/slBma Analyst 

3 □ Adminsliaftlonil^Bnagflment 

4 □ Sales^MMkietvig 

b □ EnginsfiffScientnt 

0 □ Otlief 

Br Wti^ fa your level of management 
reBponetbiDtvT 

7 □ Senlor-lsrh>aL 8 G ProlisaionM 

3 Ui 

C. Are you a reseller {VAR, VAD, 
Dealer, Coiteultantl? 

12 □ 

tea DOS 4 WI 1 
14 Q OS^ 

E. For how mi 
tnnuancfl Ih# | 
or software? 
tBQ 1-25 

19 a 

Marth W94 

150 Ufib 

Tdowa 1SQ MacOS 

l/q VAWI^ 

my pecple da ybu 
aurcliaaa of hardware 

20 □ 

21 O 10Q or man 

Name 














TTUe 

Goraparty 













Abdreaii 

Cliy 









State 


ap 

1 90 97981 

Phone 






Faj< 







10 □ Yes 11G Na 


Carti Valid urttil May 311994 

Inquiry 

Numbers 52-236 











liK|ulr¥Nuniti«n230-4SS 





52 53 

54 

55 

55 57 50 

59 

60 

61 

62 

63 

84 

85 

66 

67 

68 

239 240 241 242 243 244 245 

246 247 248 249 25Q 

251 252 

253 254 255 

69 TO 

71 

72 

73 74 75 

70 

77 

78 

73 

80 

81 

02 

03 

84 

85 

256 257 258 250 260 261 262 

263 204 265 266 267 

260 269 

270 271 272 

m 87 

as 

8S 

90 91 92 

93 

04 

05 

96 

07 

90 

90 

100 

T01 

102 

273 274 275 276 277 278 270 

280 201 202 283 204 

205 286 

207 288 289 

103 m 

t05 

loe 

107 100 109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

290 201 292 203 204 205 296 

207 298 209 300 301 

302 303 

m mm 

m 121 

122 

123 

124 125 126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

307 368 309 310 311 312 313 

314 

315 316 317 316 

319 320 

321 322 323 

137 138 

130 

140 

141 142 143 

144 

146 

146 

147 

148 

149 

150 

151 

152 

153 

324 325 326 327 328 329 330 331 

332 333 334 335 

336 337 

338 339 340 

154 155 

156 

157 

150 159 160 

101 

162 

163 

164 

185 

166 

167 

168 

169 

170 

341 342 343 344 345 346 347 

348 349 350 351 352 

363 354 

365 356 357 

171 172 

173 

174 

175 176 177 

170 

179 

180 

181 

182 

103 

164 

1B5 

186 

107 

368 369 360 3B1 362 363 364 

366 366 367 368 369 

370 371 

372 373 374 

1S8 189 

190 

191 

192 103 104 

195 

196 

107 

108 

199 

200 

201 

202 

203 

204 

375 370 377 378 370 380 301 

382 

383 384 305 386 

3B7 388 

389 390 391 

205 20f 

207 

208 

209 210 211 

212 

213 

214 

215 

216 

217 

218 

210 

220 

221 

393 393 304 396 306 307 300 

300 

400 401 402 403 

404 405 

406 407 408 

ggg 223 

224 

225 

226 227 228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

409 410 411 412 413 414 416 416 417 418 419 420 

421 422 

423 424 425 

Inquiry 

Numbers 426-612 











Inquiry Numb«8 013-799 





426 427 

Am 

429 

430 431 432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

613 614 615 616 617 618 619 

620 

621 622 623 624 

625 626 

627 620 629 

443 444 

445 

446 

447 440 449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

469 

830 631 6K 633 634 636 836 

637 636 638 840 641 

642 643 

644 845 846 

460 481 

462 

463 

404 465 466 

407 

468 

469 

470 

471 

472 

473 

474 

475 

470 

847 640 640 850 051 653 653 854 

055 6S0 057 656 

059 660 

061 602 003 

477 478 

470 

480 

481 402 403 

484 

485 

486 

487 

480 

480 

490 

491 

402 

493 

664 666 666 667 668 660 670 

671 

672 6?3 674 675 

676 677 

078 670 600 

494 495 

496 

497 

490 499 SCO 

SOI 

502 

503 

504 

505 

506 

507 

508 

609 

510 

681 882 683 684 085 688 887 

688 

689 090 091 692 

693 694 

095 690 697 

511 512 

513 

514 

515 516 517 

510 

510 

520 

521 

522 

523 

524 

525 

526 

527 

698 m 700 701 702 703 704 

7C6 70S 707 700 709 

710 711 

712 713 714 

520 529 

530 

^1 

532 533 534 

536 

536 

537 

538 

539 

540 

641 

542 

543 

544 

715 716 717 718 719 720 721 

722 723 724 725 726 

727 726 

729 730 731 

545 546 

547 

540 

549 550 651 

552 

553 

554 

565 

556 

557 

558 

559 

560 

561 

732 733 734 735 736 737 738 

73S 740 741 742 743 

744 745 

746 747 740 

582 563 

5S4 

585 

666 587 580 

589 

570 

571 

572 

573 

574 

575 

570 

677 

570 

740 750 751 752 753 754 755 

756 757 75S 750 760 

761 762 

763 784 765 

579 580 

501 

582 

583 584 585 

586 

507 

500 

509 

590 

591 

502 

503 

594 

595 

766 767 760 769 770 771 772 773 774 775 770 777 

778 779 

780 761 782 

596 597 

590 

590 

600 601 602 

603 

604 

60S 

806 

607 

608 

809 

610 

611 

612 

783 784 70S 706 707 788 789 

790 791 792 793 794 

795 796 

797 798 799 

Inquiry i 

Numbers 300-066 











Inquiry Numbers 9S7-1151 





800 801 

802 

003 

004 806 808 

807 

800 

809 

810 

811 

012 

813 

814 

815 

016 

907 080 089 090 001 992 

993 

iVjiA ClA£ OM QOf^ 

IftKt yyg wO Kaf wo 

m lOOOlOOT 

817 010 

019 

020 

021 8^ 823 

824 

825 

826 

827 

026 

629 

830 

831 

832 

033 

1002 1003 1004 1006 1006 1007 

1006 

1009 1010 toil 1012 1013 

t014 1015 1016 

834 035 

838 

B37 

038 S39 840 

841 

842 

843 

844 

045 

646 

647 

848 

849 

050 

1017 1018 lots 1000 1021 1022 

1023 

1024 1025 ices 1027 1028 

1029 1030 1031 

■651 852 

853 

054 

055 856 857 

058 

859 

860 

861 

062 

863 

864 

8^ 

866 

867 

1032 1033 10G4 1835 1036 1037 

1036 

lOGS 1040 1041 1042 1043 

1044 1045 1046 

B68 809 

070 

071 

872 873 874 

075 

870 

877 

878 

879 

800 

881 

882 

883 

804 

1047 1048 1049 l OSO 1651 1052 

1053 

1054 106S 1056 1067 1058 

1059 1060 1061 

885 886 

087 

BBS 

369 890 891 

092 

893 

894 

895 

896 

897 

808 

809 

900 

901 

1062 1063 1064 1065 1966 1067 

1068 

1009 1070 1071 1072 1073 

1074 1075 1076 

002 903 

004 

90S 

906 007 008 

909 

010 

011 

012 

013 

014 

915 

916 

017 

918 

1077 1078 1079 1000 1001 1082 

1083 

1064 1065 1086 1087 1068 

1080 1090 1091 

919 020 

021 

922 

923 924 925 

926 

927 

920 

929 

930 

931 

93(2 

933 

934 

935 

1092 1083 1094 1095 1090 1097 

1090 

1099 11D0 1101 1102 1103 

1104 1105 1106 

938 937 

838 

939 

940 941 942 

943 

044 

045 

948 

047 

940 

940 

050 

051 

952 

1107 1108 1109 1110 1111 1112 

1113 

1114 1115 1116 1117 1110 

1119 1120 1121 

953 054 

955 

956 

057 958 950 

m 

961 

962 

063 

064 

066 

966 

S67 

968 

069 

1122 1123 1124 1125 1126 1127 

1120 

1129 1130 1131 1133 1133 

1134 1135 1130 

970 971 

972 

973 

974 975 976 

977 

97B 

979 

960 

981 

982 


904 

98S 

986 

1137 1138 1139 1140 1l4l 1142 

1143 

1144 1146 1146 1147 1148 

1149 1150 list 


Inquiry Numbers 1152-1316 


Inquiry Numbers 1317-14B1 



1152 

1153 

1154 

1155 

1156 

1157 

1158 

1159 

1160 

1101 

1162 

1163 

1164 

1165 

1166 

1167 

1160 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1170 

1179 

1180 

1181 

11B2 

lies 

1164 

1185 

1-tae 

1187 

1188 

1189 

1190 

1191 

1192 

1193 

1194 

1105 

1106 

1197 

1198 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1218 

1217 

121B 

1219 

1230 

1321 

1223 

1323 

1224 

t£2S 

1220 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1296 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1246 

1249 

1250 

1251 

1252 

1253 

1254 

1256 

1256 

1257 

1250 

1259 

1200 

1261 

1202 

1203 

1364 

1305 

1280 

1287 

1208 

1209 

1270 

1371 

1272 

im 

1274 

1275 

1276 

1277 

1276 

1279 

1280 

1201 

1282 

1383 

1284 

1286 

1286 

1287 

1288 

1239 

1290 

1291 

1292 

1293 

1294 

1295 

1296 

1297 

1290 

1299 

1300 

1301 

1302 

1333 

1304 

1305 

1306 

1307 

1308 

1309 

1810 

1311 

1312 

1313 

1314 

1315 

1310 


1317 

1310 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

1329 

1330 

1331 

1333 

1333 

1334 

1335 

1336 

1337 

1338 

1336 

1340 

1341 

1342 

1343 

1344 

1346 

1348 

1347 

1340 

1349 

1350 

1351 

1352 

1353 

1354 

1356 

1356 

1357 

1356 

1359 

1380 

1361 

1362 

1303 

1384 

1386 

1306 

1307 

1306 

1369 

1370 

1371 

1372 

1373 

1374 

1375 

1379 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1364 

1385 

1386 

1387 

1388 

1380 

1390 

1391 

1392 

1393 

1394 

1396 

1396 

1397 

1398 

1399 

1400 

1401 

1402 

1403 

1404 

14(& 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1418 

1417 

1410 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

1428 

1423 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1430 

1439 

1440 

1441 

1442 

1443 

1444 

1446 

1446 

1447 

1440 

1449 

1450 

145t 

1452 

1453 

1454 

1455 

1450 

1457 

1458 

1459 

1480 

1481 

1462 

1483 

1464 

1405 

1488 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1476 

1477 

1476 

1479 

1400 

1481 


Product Category 
Information 

Ctnte the numbers below fer 
additjonal Infomatiofi m ihe 
prodijds ytx/re Interested In. 


Hardware 

AccessoriflB/Supplies 1 

Add-in Soards 2 

Bar Coding 3 

Communloaljons/Ne^woriting 4 
Corrpotar SysIsmB 5 

Date Acquisttkini 3 


Disks & QpliCS] Drives 7 

Diskettes/DuptlcaiQfs S 

Fait ioftrds/Ma^nes 9 

Graphics Tableis^ice^ 

Pen Inpu! 10 

Kayboartis 11 

LAN Hardware 12 

Ljptofe ^klteboofes 13 

Mall Older 14 

Membry/Chipe/Upgrades 15 

MisceltenTOiis Hardware 16 

Medems/MutllpEeMors 17 

MoriitDts & Teimlnate IS 


UulUmedia 

19 

Phniere/Ploitete 

20 

ProgrammablB Hardware 

21 

Scaiteere/OCR/Dlgllw0te 

aa 

TapeDftwes 

as 

UPS 

a4 

Software 


BusrreES 

35 

CADCAM 

26 

Corrmijnicalicina/NelwDrlfing 27 

Data Af^uisilion 

26 

Database 

29 


Edocaitonai 30 

Englneadns/Sctenjifii; 31 

Enrterteinmenl 32 

Grepbice 33 

Mecinlosh 34 

Mair Order 35 

Matherrsilrcal/Stelistioa! 36 

Mlscellsnenus Software 37 

□n-Llne Services 38 

Operating Systems 39 

Piegrammlng Languages/ 

Tools 40 

Security 41 


Shaiewara 

42 

Sciftware Oupttceiion 

46 

Spreadsheets 

44 

Unbt 

45 

Ulililtes 

46 

Windows 

47 

Word Processing 

48 

General 


BoohE/Pubkralnne 

49 

RscrultmenI 

50 

Miscellaneoua 

51 
























YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 



1.For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A“ 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
wiii be rushed 
to you from 
the selected 
companies! 


-r o TJ 
CD S. m 
^ QJ O 

CD 



BVTE 

















SUBSCRIBE TO BYTE! -i 
With BYTE, you can compete more effectively in complex global markets... 




✓ Tick your subscription price 

Please lick one box: 

Fast Surface DeUvery 
□£29 IJuited Kingdom 

□ imUM Clcmtany 

□ 343Fr France 

□ H3 Guilders Netherlands 
□Sv^SFR Switzerland 
□74,150 Lire Italy 
□09 All other European Coaniries 
□$US50 Non-European Countries 
Air Delivery 
□£4l United Kingdom 

□ 14nDM fjc^miaiiy 

□ 4^it)Fr France 

□ 15S Guilders Netherlands 

□ 119SFR Switzerland 

n Ure Italy 

□ £41 All other European Countries 

□ SUS75 Non-European Countries 

Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all iinmailed issues. 


IB432IJ 


m43239 


\/ p ^ I want t0 receive BYTE for a foil year, 12 monthly issues plus 
X the FREE Annuai Special Supplement, 

Payment method — charge my subscription to: 

n Visa □ Access/Eurocard/MasterCard □ American Express 

Card No._ _ _Expiry date__ 

Signature_ 


or □ I enclose payment now 
Name_ 


Tide. 


Address 


Code 


Country_ 

Please allow S-IO weeks for processing. Thank you. 





It! 



p ^ 1 want to receive BYTE for a full year, 12 monthly issues plus 
X X^ ^ the FREE Annuai Special Supplement, 

Payment method — charge my subscription to: 

□ Visa □ Access/Euiocard/MasterCard □ American Exptess 


Card No,_Expiry date 

Signature_ 


or □ 1 enclose payment now 

Name __Tide 

fPIeaM PtiMi 

Address_ 


Code 


Country_ 

Please allow S-IO weeks for processing. Thank you. 



IB43213 


✓ Tick your subscription price 

Please lick erne box: 

Fast Surface Delivery 

□ £29 United Kiitgdnni 

□ lOODM Germany 

□ 343Ft France 
n 113 Guilders NcihtrLands 

□ 85SFR Switzerland 

□ 74,150 Lire Italy 
□£29 All oiher European Countries 

□ SUS50 Non-European Countries 

Air Delivery 

□ £41 United Kingdom 

□ J 4f)DM Germany 

□ 480Fr France 

□ 158 Guilders Netherlands 

□ !19SFR Switzerland 

□ 103,am Urc Italy 

□ £4l All Pther European Countries 

□ $US75 Non-European Countries 


Your satisfaction is GUARANTEED 
[f you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 


1B43239 


and receive up to date information on new products and emerging technologies. 




SUBSCRIBE TO BYTE! 




























































BVTE 

P.O.Box 72 

Galway 

IRELAND 


Place 

Stamp 

Here 



P.O.Box 72 

Galway 

IRELAND 


BY AIR MAIL 

PAR AVION 















Reviews 


Hardware 


Budget CD Recording 

Tho oost of cutting your own CD-ROIVI^ tins novor boon fhio low, 
but you’ll nood o bi^, fust bard drivo 


TOM THOMPSON 

M uch has changed since BYTE 
Icxiked at low-cost CD-R (CD 
Recordable) drives just over 
a year ago (see **Alfordablc CD-R Drives/* 
February 1993 BYTE, page 118). Then, a 
CD-R system cost from $9000 to SI8,000. 
One reason earlier selup.s were so pricey is 
that, in addition to the CD-R unit and re¬ 
cording software, they included an expen¬ 
sive hard drive—one large enough to hold 
the 650 MB of data you planned to record, 
and fast enough to pump that data into the 
CD-R drive at the sustained rate required 
by the recording process. 

Today, several vendors offer SCSI CD- 
R packages that cost right around $4D(>0, 
The prices vaiy slightly, depending on the 
platform (Macs have built-in SCSI, but 
most PCs require a SCSI adapter card) and 
whether you order an internal or external 
CD-R unit. At these prices, however, you 
gel only a CD-R drive and recording soft¬ 
ware; you have to supply your own large, 
fast hard drive to feed the data to the CD- 
R unit. While that makes the drop in price 
smaller than it first seems, the price of cut¬ 
ting your own CD-ROM disks has dropped 
thousands of dollars, 

1 evaluated JVC's Personal Archiver, 
Microboards* Play Write 1000, and Pinna¬ 
cle Micro's RCD-202,1 ordered external 
units to make it easier to check out the 
recording software on both Macs and PCs. 
JVC and Pinnacle Micro offer internal ver¬ 
sions of their CD-R units that cost slight¬ 
ly less because die drives run off the com¬ 
puter’s power supply; Microboards doesn't 
offer an internal CD-ROM drive at this 
time. 

All three reviewed units can record onto 
63-minute and 74-minute CD blanks. In 
computer temis, the 63-minute CD holds 
580 MB of data, and the 74-minute CD 
stores 680 MB. (The time values are stan¬ 
dards for audio CD recording,) 

As test systems, 1 used a 33-MHz Mac 
Quadra 800 with 8 MB of RAM and run¬ 
ning System 7.1, and a 50-MHz 486-4>ased 
Texas Microsystems computer with 8 MB 
of RAM and mnning DOS 6.2, The PC's 
SCSI connector was an Adaptec 1542C 
card. Since the ISO 9660 CD-ROM stan¬ 



CO-R drives /hjm (iefi W right} Mkrobimrds, JVC, and Pinnanie Micro come with recording 
.software and cabies and cost around $4(XX}, All three support Mac and PC platforms. Tfie JVC and 
Microboards systems also with some types of Unix, 


dard serves as a nearly universal inter¬ 
change fonoai among various platforms, T 
used it to make the test CDs. 



JVC Personal Archiver 

JVC's Personal Archiver works with PCs, 
Macs, and the Sun SparcStalion Solaris 
1.0 Unix system. The software supports 
three recording modes: track-at-once (the 
regular single-session CD-ROM format), 
incremental (a special mode of JVC's that 
lets DOS users record and read portions 
of the data before finalizing it as a single 
session), and multiple se.ssions. The DOS 
software writes ISO 9660 or High Sierra 
formats. Laid the Unix software writes ISO 
9660 and native UFS (Unix File System) 
formats. On the Mac, you can record ISO 
9660, Mac HFS, or Red Book Audio (CD- 
DA) formats; the audio material mu.st be 
44.1-kHz, 16-bit stereo data captured on 
the Mac. Once you record this data in the 
audio format, you can play the resulting 
CD on a standard audio CD player. 

The CD-R unit, the JVC XR-WlOOl, 


is a single-speed drive with a built-in 64- 
KB cache, A thumb wheel lets you quick¬ 
ly set the drive's SCSI ID. On the Mac, I 
simply selected an unused ID and added 
the drive to the Quadra 800's SCSI chain. 
This chain consisted of an internal hard 
drive and CD-ROM drive, an external 1 - 
GB Envisio SmanStack hard drive, an Ep¬ 
son 800C flatbed scanner, and a Kodak 
slide scanner, I used the last two devices to 
generate 400 MB of test image data in 50 
flies that I stored on the Envisio hard drive. 

The Mlic Archiver application lets you 
select files scattered among various servers 
on a network and consolidate them into a 
single image file that represents the CD 
image byte by byte. Using an image file re¬ 
duces system overhead during recording. 
This was important because of the JVC 
drive's small 64-KB cache buffer, although 
the drive's single-speed (150 KBps) trans¬ 
fer rate isn't all that demanding. By pre¬ 
assembling the data into an image file, I 
thought J would easily write my first disk. 

Wrong. I ruined two blanks before dis¬ 
covering that the Quantum hard drive 
inside the SniartStack was undergoing 
TCAL (thermal recalibration) every 20 
minutes and ihe process was interrupting 
the data flow long enough to wreck the 
blank. (See die text box Recording Perils" 
for more on this and other CD recording 
pitfalls.) I obtained a Maxtor I -GB drive 
that uses a less disruptive TCAL mecha¬ 
nism and copied my source files to it. The 
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JVC software then produced a perfect ISO 
9660 CD-ROM. 

Adding more sessions is a snap: Set up 
the data, insert the CD into the CD“R unit, 
and let the Archiver software add the new 
session* To play back one or more ses¬ 
sions, you use the Mount command with¬ 
in the Mac Archiver application to display 
the list of sessions on a CD and pick the 
ones you want. These sessions then ap¬ 
pear as volumes on the Mac Desktop. 

On the PC side, the Personal Archiver 
setup can be restrictive. The SCSI ED of the 
CD-R unit must be one less than the SCSI 
ID of the hard drive* This means you can't 
make the data storage drive a boot drive, 
because that requires a SCSI ID of 0 with 
most SCSI adapters. 

Tlie PC Archiver program uses a char¬ 
acter-mode user interface with a minimal¬ 
ist set of menus* Several keystrokes got 
the recording run set up* Then the CD-R 
drive ground aw^ay for the 50 minutes re¬ 


quired to write the test data, burning a per¬ 
fect ISO 9660 CD the first time* Making a 
multiple-session CD is just a matter of se¬ 
lecting the Add Session command from a 
menu and inserting the CD. A SESSION 
.EXE program lets you list and then mount 
one session at a time* 



Microboanis PlayWrite 1000 

The PlayWrite 1000 comes with record¬ 
ing software for three platforms: DOS, 
Mac, and Unix (flavors supported are 


RECORDING PERILS 


If you thought dye^sublimation printing goofs at $3 a page Mere expeusivo, brace yourseH for the cost 
of CD recording rnishaps. At 520 to $40 a bianh, the cost of mistakes mounts rapidly. Obviously, you 
want all your data together and organized before writing a blank. Out an important fact often over¬ 
looked is that once recording begins, data must flow to the CO-R drive at a constant rate without in¬ 
terruption—otherwise, the blank is mined. Here are some hints to minimize expensive recordirRg goofs- 


• Chech out your SCSI setup, loose cables, im¬ 
proper termination, and conflicting SCSI IDs 
can introduce all sorts of hard-to-trace inters 
mittent problems and data dropouts. 

• Use a hard drive with unobtrusive TCAL 
(tbermal recalibration 1. TCAL is the periodic 
process most bard drives use to check head 
tracking and adjust it to temperature-related 
dimension changes. Depending on how if s 
done, TCAL can (and often does) disrupt the 
data flow to tbe CD-R drive, with catastroph¬ 
ic results. Newer drives stagger this opera¬ 
tion among read/write heads so the data flow 
remains essentially continuous. Ash your 
CD4t drive vendor for a list of recommended 
bard drives. Also, a CD-R drive with a large 
cache, like the Microboards unit, can help 
smooth out dips in the data flow. 

• Reduce system overhead- Rrst, switch off 
network services or disconnect the network 
line; unexpected network traffic can inter¬ 
rupt the CPU and create a glitch in the 
recording data stream. Also turn off screen 
savers, sound utilities, and any other T5R 
programs or Extensions that might unexpect¬ 
edly take control of the CPU. 

• ff your CD-R recording software has a test 
option, use it This software can evaluate 


your system's throughput and, with some 
packages, identify potential 150 9660 name 
problems or missing flies* Generating an im¬ 
age file of the CD-ROM you're about to cre¬ 
ate can also spot missing files; tills has the 
added advantage of turning the recording 
session into a simple data-copy operation, 
which reduces system overhead. 

* For the most predictable results when mak¬ 
ing ISO 9660 discs, Mac users should re¬ 
strict filenames to ISO name format fan 
eight-character maximum plus a three-char¬ 
acter extension, like MS-DOS filenames). 
Some recording applications offer automatic 
name conversion when making a disc. Brit 
you'll avoid surprises rf you do H yourseti. 

* Although the reviewed systems can record 
multiple sessions per the Orange Book speci¬ 
fication, this standard for magpieto-optical, 
CD-R, and WORM recording isn't final yet. 
[For more information on the Orange Book 
standard, see “Start the Presses," February 
1993 BYTE). Minor last-minute adjustments 
could create compatibility probfems for any 
CDs you record before finalization. For the 
same reason, not all drive vendors have writ¬ 
ten muitisession Orange Booh drivers* If pos¬ 
sible, restrict yourself to single-session 
recordings for the sake of compatibility. 


SunOS 4.1.x, HP-UX 8.07, and NEC EWS 
V/4). The recording software is from Data¬ 
ware Technologies and supports Mac HFS, 
ISO 9660, RockRidge, CD-ROM XA (Ex¬ 
tended Architecture), and UFS formats as 
well as multiple sessions. 

The CD-R drive is an external Ricoh 
RS920()CD. One minor annoyance is that 
you have to remove a small plate on the 
drive's housing to get at DTP switches that 
set the SCSI ID and SCSI tennination. 
Note that Microboards doesn't supply a 
SCSI card for the PC: the company as¬ 
sumes that you already own an ASPi-com- 
patible (advanced SCSI programming in¬ 
terface) board. (If you don’t, Microboards 
recommends an Adaptec card*) 

The Dataware software sets up a virtu¬ 
al ISO 9660 partition on the source hard 
drive. It does this by using a driver that 
maps and converts the hard drive's native 
file structure into ISO 9660 format on the 
fly as the drive is accessed through the 
MSCDEX CD-ROM driver. This way, you 
can examine the results of your planned 
CD-ROM image before committing it to a 
blank. 

The mapping software accomplishes 
this sleight of hand by consulting a map 
file that you write to describe the CD- 
ROM's layout and the corresponding links 
to files on the hard drive. The map file is an 
ASCII text file, and the commands you 
write in it provide an exact description of 
the CD-ROM. You can create simple one- 
iO"One links between files and directories 
on the hard drive and the planned CD- 
ROM, or you can arrange more exotic fare 
with mixed data files and audio tracks. 

Once you've written the map file, you 
run the mapping application. On the Mac, 
VMapBuild creates a map file that’s used 
with another application, VMapMount, to 
**mount” the virtual CD-ROM image* The 
virtual image appears on the Mac Desk¬ 
top, and you can explore the arrangement 
of the CD-ROM by pointing and clicking. 

Under DOS* the VMAP_ISO.EXE pro¬ 
gram places the map in memory, and you 
mount the virtual image using MSCDEX 
.EXE. You then examine it using DOS com¬ 
mands. If you reboot the system, you’ll have 
to remn VMAP_lSO.EXE to re-create the 
virtual CD-ROM. When the virtual image 
meets with your approval, you run CD- 
Record (both platforms) to either make a 
real image file or record on a blank. 

Tlie ISO 9660 CD-ROMs I made were 
readable on both the Mac and the PC. 
However, the Mac-made CD-ROM had 
some nested subdirectories (well under 
ISO 9660’s limit of eight) that the PC 
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claimed were “invalid directories,” even 
though the directory and its files were vis¬ 
ible on the Mac. The PC-made CD-ROM, 
using the identical file data and directory 
stmcture, had no problems at all. Dataware 
is aware of the problem and should have it 
fixed by the time you read this. 

Depending on the CD-R drive, CD- 
Record writes the data at single speed or 
double speed (300 KBps), For the Ricoh 
drive, it uses single speed, so the 400-MB 
data transfer took about 50 minutes. This 
drive has a 1.2“MB cache, which makes 
the recording session less susceptible to 
data dropouts; I confirmed this by suc¬ 
cessfully writing a CD-ROM using the 
Envisio drive with its clumsy TCAL pro¬ 
cess. As with the JVC software, adding 
another session is just a matter of putting 
the CD back into the drive and writing 
more data to it. 



Pinnacle Micro RC[>-202 

Pinnacle Microns recording softw'ai e sup¬ 
ports ISO 9660, CD-ROM XA, CD-I (CD 
Interactive), Photo CD, multisession, and 
audio CDs. As with the JVC software, you 
use 44,1-kHz, 16-bii stereo (AIFF or 
Sound Designer files) on the Mac for the 
audio data. A utility program on the PC 
lets you convert WAV fdes to the appro¬ 
priate format. The Mac software can also 
make Mac HFS-fomiai CDs. There's no 
support for Unix systems at this time. 

The Pinnacle RCD-202 CD-R drive lets 


you set the SCSI ID by a thumb wheel, 
which simplifies installation. It’s a single¬ 
speed drive with a 64-KB cache, and. as 
with the JVC drive, this small buffer means 
that you need a peppy system and a fast 
source drive to maintain the data flow. 

The RCD recording program provides a 
neat drag-and-drop interface on both the 
Mac and die PC mnning Windows. You 
click and drag the source drive's icon and 
the destination drive's icon from a listbox 
to the appropriate windows to arrange the 
data transfer. With the listboxes beneath 
the source/destination windows, you drag 
and drop to assign the desired source fdes 
and folders for transfer to the destination 
drive. Once you've finished turanging the 
data, you c;m create an image file. 

On the PC, you can “mount” this im¬ 
age and lest it. As with the Dataware soft¬ 
ware, a special driver maps the ISO 9660 
data so that the MSCDEX.EXE considers 
it a CD-ROM, However, the mapping in¬ 
formation is obtained not from a text file, 
but from a database created by RCD as 
you arranged the fdes. On the Mac, you 
can select a target SCSI drive and RCD 
will formal the drive into an ISO 9660 CD 
image. A provided Extension allows the 
Mac to access this non-HFS volume. You 
can also mount multisession CD-ROMs, 
where each session appears as a separate 
volume on the Mac Desktop. 

Now you're ready to bum a blank. RCD 
lets you do a test run to verify that the sys¬ 
tem can sustain the transfer rate for the 
duration of the recording: or, if you prefer, 
you can skip the test and go ahead with 
the recording session. Using die Maxtor 
drive, in about 50 minutes 1 made ISO 
9660 CD-ROMs that were readable by 
both Macs and PCs. As with the other pro¬ 
grams. adding sessions was simply a mat¬ 
ter of writing more data to the CD. 


One annoying quirk I discovered with 
the Mac version is that once you drag and 
drop a source drive, you can't also use it as 
the destination. This is a problem if you 
w^ere planning to use the same large drive 
as both the container of your source files 
and a destination for the image file. The 
w'orkaround is to partition the drive and 
set one partition as the source and the other 
as the destination. 

Recording Results 

JVC's setup gave me the least trouble in 
making CD-ROMs on both platforms. 
Aside from the initial problem with my 
choice of source hard drive, the JVC hard¬ 
ware and software provided trouble-free 
recording. The programs were simple to 
use, and they supplied good status infor¬ 
mation as they operated. This was espe¬ 
cially valuable when the error messages 
pointed out that the drive might be at fault 
during my first two recording attempts. 

If you already have a SCSI card in your 
PC, Microboards' solution might be the 
better choice. ( Microboards doesn't supply 
an adapter.) With its large cache, the Mi- 
croboards drive is also more tolerant of 
data dropout.s. wJiich might be an issue if 
you already own a hind drive and a desk¬ 
top computer. The Dataware software 
manual gives you comprehensive infor¬ 
mation on CD formats, which is a plus for 
both the novice and the expert planning a 
sophisticated product. The virtual CD im¬ 
age is a nice concept, although I wish mak¬ 
ing the map file was easier. 

Pinnacle Micro's click-and-drag as¬ 
signment style W'ill appeal to those who'd 
rather not tinker with map files. This prod¬ 
uct has no Unix support, however. Inter¬ 
estingly, the PC manual gave copious 
details as to CD formats and storage re¬ 
quirement calculations, while the Mac 
miuiual did not. 

With their low prices, these three CD-R 
setups offer new opportunities for small 
companies to manage and distribute large 
amounts of information. They're also a 
convenient way to aichive data, especial¬ 
ly scanned images or reams of printed text. 
Given a choice. I'd pick JVC’s Personal 
Archiver, although the Microboards Play- 
Write JOOO and the Pinnacle Micro RCD- 
202 placed a close second. ■ 


Tom Thompson is a BYTE senior technical editor 
at large with a B.S^E.E^ from Memphis State Uni¬ 
versity^ He is an Associate Apple Developer, You 
can contact him on AppleLink as T. THOMPSON, 
or on the Fnternet or BIX at Tom_thompson@ 
bix.com. 


About the Products 


Fer«onai Archiver 

tntemal Msc—..S3995 

internaJ PC...... £4100 

Externa* Mac...£4495 

Externa* PC .. $4595 


Price jrfcludes CI>R drive, Adaptec 
SCSI adapter card for PCs. Archtver 
software, SCS* oadte. one recordgble 
media blan)^. and caddy. Media: $25 
per 63-nnlnute blank: $29 per 74- 
mlnute blank. 

JVC Information Products 
17811 Mitchell Ave. 

Irvine, CA 92714 
(714) 261-1292 
fax: (714) 261*9690 
Circle 1081 on Inqutiy Card, 


Play Write 1000.$3S99 

Price indudes external CO-R unit: 
Dataware Technologies CD-Record 
software for Mac. PC, and Urtlx 
systems: S-foot SCSI cable: two 
recordable media blanks: and <^dd|y. 
Media (box of 10 discs): $190 for 
74.minute blanks; $170 for 63- 
mtnute blanks. 

Mieroboards, Inc. 

308 Broadway 
Carver, MN 55315 
{SOO) 225-4414 
(612) 448-9800 
fax: (612) 448-9606 
(Mfcle 1082 on Inquiry Card. 


ffCD-a02 

Internal Mac nr PC .....$3995 

External Mac ..$3995 

External PC.....$4195 


Price Includes CD-R drive. Adaptec 
SCSI controller board for PCs, RCD 
software. SCSI cabling, and caddy. 
Media: $39 per 63-mirTute or 74- 
miniijte blank: $35 each in 
quantities. 

Pinnacle Micro 
19 Technology 
Irvine. CA 92718 
(800) 553^7070 
(714) 727-3300 
fax: (714) 727-1913 
OireJe 1083 on Inquiry Card, 
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your PC clock? 


( PRECISIOriTinE 


We've got your problem solved at an 
affordable price. FRECISIOPi TIME 
with TimeQuard™ protects against 
drift and erroneous time and date 
changes. Your PC clock will be 
accurately set and maintained by 
accessing an Atomic clock. Requires 
minimum memory and disk space. 

Ideal for personal computers and 
networks. Completely self-contained 
with nothing else to buy, PRECISIOri 
TIME is compatible with MS-DOS, 
riovell and Microsoft Windows.* 

Easy to install and use with 
automatic adjustments for 
Daylight Savings Time. 

■ ¥ i J. M 

Introductoiy offer 

VISA fif Nastercard Accepted 

IBM AT or compatible PC with 
80286 or higher microprocessor. 

^ __ MS-DOS or PC-DOS Version 3.3 or later. 

mrf K V, 1200 BAUD modem for Atomic dock access. 

For orders Only: 1-800-91-LOGIC 

or 1-800-915-6442 

For more Information • 
voice: 615-391-9100 
FAX info: 615-391-5292 
BBS: 615-391-8065 


Call or write For Lnlormatlon on oilier available software: 

FteeSiyle Report Writer Programmable Report Writer for Management 
Crystal Sort ■ Frogrammabk high Speed Sort 
Crystal VH - Vfitua! Mernory Management Library 
Crystal VW ■ Virtual Windowing Management Library 


Crystaloqic” 

_> 

PERFECTLY LOGICAL SOFTWARE 

2525 Perimeter Place Dr,, Suite 121 

Nashville, TN 37214 

Circle 207 on Inquiry Card (RES F I..I.FRS: 208). 
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IT'S HERE! 

NT power wider 32-bft DOS! 

Microsoft Visual C++ and Pliar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap’s 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi¬ 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! It’s never been 
so easy to create the most powerfnL 
full-featured DOS progi'ams ever. 

TNT DOS-Extender is the new standard 
in 32-bit DOS, The DOS power you’ve 
been waiting for is finally here! 


I^y it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools. youVe already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.L or Windows 
NT. IPs the easiest introduction yoirll 
find to the power of TNT, 



The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But thafs not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you've come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOSExtender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


a2-bil CodeView, fool 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap's award-winniog 
386]DOS-Extender SDK, You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386IDOS-Extcnder, 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if you've been wondering what the 
future holds for DOS developers, don't 
wait,... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking, DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K DOS barrier — with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a 4 MB DOS sy.siem, not a 20 MB NT system 

■ Use industry-leading, high-quality Phar Lap and Microsoft tools 



—'V' 


Phar Lap Software, Inc. 

60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 


3£hillX>S-Exiender and TNT DQS-FJ,lcmfcr ore inidermirics and Phar Lap is a tcj^stcrcd iTademarii of Phar Lap Softwair'.. Inc. Visual C++. WtEi32, Windows and Windows NT are trademarks and CodeView and MlcrtBofi 
are registered irademarks of Microsoft Corpof^on. (Xher produci and coanpany names lae Sradema+s or regisKred iradenuirks yf ihcir respective holdeni. 
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Desktop Telephony 

Develop your own eutometed phone epplications with RhoneRro 



A moderately complex PhonePro script overflows a 21-incli monitors display. All the available program icons fit 
into seven tool palettes. This sample reads a series of names and phone numbers from a database, calb each 
person in turn, presents a series of luncheon options, and then places each order in a text file along with the name 


RAYMOND GA COTE 

M ost businesses have invested 
in computers hoping to lever¬ 
age available time and man¬ 
power. While the productivity gains that 
PCs provide are currently under debate, 
such technological wizardry as E-mail, on¬ 
line databases, and computer-based fax¬ 
ing systems have become indispensable 
business tools. To these basic office ne¬ 
cessities you can now add PhonePro from 
Cypress Re.search. 

PhonePro, a Mac program for creating 
automated, programmable voice-mail sys¬ 
tems, can help you to work smarter, par¬ 
ticularly when you’re not around. In fact, 
you can build an entire business around a 
PhonePro-based service. With its graphical 
scripting language you build scripts that 
answer the phone, present spoken menus, 
and respond to callers’ Touch-Tone en¬ 
tries. Callers can leave private voice mes¬ 
sages or transfer to another extension. 

PhonePro works with any analog tele¬ 
phone sy.stem and can communicate with 
an ISDN phone line using third-party hard¬ 
ware. Cypress Research provides sample 
PhonePro scripts that can have you oper¬ 
ating a simple voice-mail system within 
minutes of installing the software. 

However, PhonePro goes far beyond 
voice messaging. Cypress Research calls it 
a telephony applications builder. With 
PhonePro, you can construct just about 
any imaginable application involving tele¬ 
phones. I spent a day sketching out pro¬ 
grams for answering services, information 
retrieval, automated wake-up services, and 
fax-back applications—enough to deter¬ 
mine that almost everything I wanted to 
do was within the realm of PhonePro. 

In addition to recording voice messages, 
PhonePro can identify the source of the 
phone call using Caller ID and can store 
call-related information in its integrated 
database. The database can handle vari¬ 
able-length text strings, numbers, dates, 
limes, and sounds. You could, for example, 
associate menu choices with caller ID for 
an order-taking application, or track which 
information callers are requesting most 
as a form of market research. 

Customers can call in on Touch-Tone 
telephones or use the optional computer- 


of the person who ordered it 

direct access. With the latter, callers can 
peruse menus from a terminal program 
and receive information directly via mo¬ 
dem. In addition, PhonePro communicates 
with FaxPro software, also from Cypress 
Research, so that callers can request in¬ 
formation to be faxed back to them. 

PhonePro currently does not allow the 
fax-back to occur on the same phone line 
as the originating call. The caller must 
specify a fax number, and FaxPro makes a 
separate return call—an added expense 
for the service provider. It’s also awkward 
for the caller, who must enter additional 
information. Cypress Research is work¬ 
ing on providing same-line fax-back in an 
upcoming release. 

Recorded Sound 

You can quickly construct a voice-mail 
system using built-in capabilities. Phone- 
FYo can record messages and store them 
in a common directory for later retrieval. 
All voice recordings are stored in Macin¬ 
tosh sfil format, which can be played back 
directly by double-clicking on the file from 


the Macintosh System 7.0 Finder. You can 
also call in through PhonePro and receive 
your messages over the telephone. 

PhonePro maintains multiple dictionar¬ 
ies of prerecorded sounds. You can easily 
add complete messages to a sound dictio¬ 
nary, or paste sounds together into longer 
recordings, such as “You have... 2... new 
messages.” All spoken messages must be 
prerecorded. PhonePro speaks only text 
stored in its dictionary; it doesn’t read text 
phonetically. Recording sounds requires 
a sound-capable Mac or a third-party sound 
board. You can’t use the telephone con¬ 
nection to record your dictionary entries. 

Since many offices already have an E- 
mail system installed, an important fea¬ 
ture of PhonePro is its ability to work co¬ 
operatively with Microsoft Mail 3.0, CE 
QuickMail 2.5, and Apple Computer’s 
new AOCE (Apple Open Collaborative 
Environment) PowerTalk messaging sys¬ 
tems. You can mail any PhonePro-gener- 
ated text or data, including voice messages. 
But note that a voice-mail system will con¬ 
sume large amounts of hard disk storage 
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and possibly load down your network with 
long messages containing voice data. A 
single second of typical voice recording 
will consume over 4 KB of storage. 

If you have an all-Mac environment and 
only want to transmit small messages and 
sounds between workstations, you can use 
Cypress Research’s Remoie_Mac Control 
Panel device. This device lets you send 
messages to a remote computer. It uses 
the ADSP to send messages to remote ma¬ 
chines for display by the Notification Man¬ 
ager. This is particularly useful for sending 
status information quickly to users even 
if they don’t have E-mail capability, or for 
transmitting important status information. 

Scripting 

A typical problem with graphical script¬ 
ing languages is devising meaningful sym¬ 
bols. Aside from the tactless use of a mush¬ 
room cloud as a fatal-error icon, PhonePro 
has done a rea.sonable job of defining suit¬ 
able icons. One pass through the palettes 
with BalkxMi Help turned on is sufficient to 
understand what each icon represents. 
Also, once an icon is placed in a script. 


moving the cursor over the icon when Bal¬ 
loon Help is active shows how the icon’s 
internal settings have been configured. 

PhonePro’s scripting language is a good 
example of how well graphical program¬ 
ming can work for creating applications 
within a narrow functional environment 
like telephony. It’s easy to get it running 
out of the box and create simple applica¬ 
tions; more complex programs with full 
error control will take some effort. 

A moderately complex script easily 
overflows a 21-inch monitor display even 
without a lot of error-handling routines. It 
helps that scripts can call other scripts and 
multiple scripts can be open simultane¬ 
ously for editing, but having several zoom 
levels would be useful for seeing an over¬ 
all program How. 

Once a script is complete 
and tested, you can create 
a captive version—basical¬ 
ly a compiled representa¬ 
tion. Compiling provides 
security by ensuring that 
changes can’t be made to a 
production system. 


PhonePro can also be used to develop 
applications such as for telemarketing sta¬ 
tions that require a user interface. Phone¬ 
Pro provides a front-end designer that cre¬ 
ates a consistent user interface. 

Umitations 

PhonePro does have some annoying limi¬ 
tations. Although it is simple to program 
using the graphical scripting language, 
moving beyond the simple demonstration 
applications and adding the proper error 
handling is a formidable task. Don’t ex¬ 
pect to sit down in the morning and have a 
fully functioning multiuser database re- 
spon.se sy.stem by afternoon. Plan on de¬ 
voting a week or two to the project. 

The cun ent version of PhonePro (1.2.0) 
supports only a single-line 
phone system. This limits 
the number of calls you can 
lake in a day and means you 
can’t average the cost of a 
computer system across 
multiple phone lines. Cy¬ 
press Research reports that it 
is working on a multiple- 


About the Product 


PhonePro.$349 

Cypress Research Corp. 

240 East Caribbean Dr. 
Sunnyvale, CA 94089 
(408) 752-2700 
fax: (408) 752-2735 
Circle 1077 on Inquiry Card. 


Fractal Image Compression Reduces 
Whale-Sized Images To Guppy-Sized Files. 



Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 

Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred¬ 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
lour CD-ROM disks to one. 


Whether it’s stills or full motion video, 
DOS or Windows, Iterated Systems’ 
.OBJ and .DLL family of toolkits will 
help you conserve your resources. 



Iterated Systems, Inc. 

_For Additional Information;_ 

TEL: 800 437-2285 FAX: 404 840-0806 

5550A Peachtree Parkway Norcross, Georgia 30092 
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Compare Ordinary 
“Double Speed” 
CD-ROM Drives 
ToPlextor’s 
DoubteSpeed PLUS. 

CUmCUltA TlQltS A VAfLABLE 

Internal, Exiema), 
Bundle, Kit & Tower 

BATA TRAftSFER RATE 

335Kb/sec 

AVERAGE ACCESS SPEED 

240m5 

IRTERFACE 

SCSM 

MTBF 

50,000 Hours 

COMPATIBfUTY 

MPC-2" 

Multisession Kodak 
Photo 

NT Sc OS/2 

SUN 

SGJ 

NetWare/XJniWare 

rm-FREE TECH SUPPORT 


We wote the bodi 
on a)-ROM toes. 

And we want you to have it. 

You’ve decided to enter the exciting world of multimedia. But with all the CD-ROM drives 
to choose from, how do you know which is the right one for you? This comprehensive, 
yet easy-to-read, booklet will help guide you through the multimedia maze. It addresses several 
major concerns, including: SCSI vs, proprietary interface? 

Caddy vs. tray loading system? 8-bit or 16-bit interface? 

When it comes to CB-ROM driwes, speed is everything. 

The most important faaor when considering a CD-ROM drive for your computer system is the data 
transfer rate. Simply put, you need a drive that can keep up with your applications. One that offers 
the speed and performance that lets you clearly see multimedia in all its blazing glory. 

The fastest way to bring your muitimedia applications to life. 

As the table shows, Plextor DoMeSpeed PLUS"'" CD-ROM drives feature the fastest data transfer 
rate among all “double speed’’ drives. And unlike some of our competitors, we don’t sacrifice access 
time or quality to achieve high data transfer rates. All of which makes us your best choice for those 
demanding multimedia applications that combine audio, video, graphics and animation. 


DoubleSpeed PLUS’ 


Unlimited 

WABRAHTY 

I’Year 

QVERALl VAWE 

Buy” 
Compute, 
September J 993 


O 





Hurry! Can U8B0-88e‘3335 
now for your FR£E copy- 

The more you know about CD-ROM drives, 
the less confusing they get. For more 
information on Plextor DoubkSpeed PLUS 
CD-ROM drives, and the location of your 
nearest dealer, call today« We’ll respond 
with everything you need to make a smart 
decision. And fasti 


Plextor, Je a tradcinark of Plextor 

a HdstsidiHiy of Stiinanju Kjeoshi Ltd.^ Jiajpao. Oth^r tH-mlun 
XTid t>T3nd natncE w ir^dicraaibi or Erajdcjiiarkf of dv 

mpEttiTC holdeiB. 


PtDxtta HoDhieSpeDtl FlUS 

^i\tDs Dro arsz/aA/fl ht ijnferaa/, 
oxtsmoi, kit otul tower 
Donfi^urjttions. 


4255 Burton Drive 
Santa Clara, CA 95054 
408.980.1838 
FAX; 408.986.1010 
800.886.3935 


15 Questioiis 
To Ask 
Before 


A CD-ROM 
Drive 


DamtJR 
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line system for future releases. 

Anoiher potential difficulty is that Ap¬ 
pleTalk operations can interrupt Phone- 
Pro long enough to make it lose pieces of 
telephone recordings, especially when file 
sharing is active* I’ve seen this problem 
with other communications applications 
that transfer large amounts of data at high 
speeds. To fix this, PhonePro has an option 
to automatically disable AppleTalk dur¬ 
ing recording and playback. The trouble 
with this approach is that applications con¬ 
nected to the server may drop their con¬ 
nections when the server does not respond* 

Although 1 saw this problem with the 
standard AppleTalk network active, 1 did 
not experience any difficulty when con¬ 
nected through an Ethernet network. The 
lesson is that voice capture requires a ded¬ 
icated machine so as not to lose informa¬ 
tion transmitted by the modem. 

Promised Futures 

According to Cypress Research* Phone- 
Pro responds to the core Apple Events and 
also the entire Telephony Suite, although 
the company provides no documentation 


on the Telephony Apple Events, Cypress 
Research says it intends to provide further 
support for the Database Suite of Apple 
Events, as well as communications with 
other applications through Apple Events, in 
a soon-to-be-released upgrade. 

By the time you read this* Cypress Re¬ 
search should also have released Voice 
Messenger, a stand-alone voice-messag¬ 
ing system, and Fax Messenger, a stand¬ 
alone fax callback system that integrates 
with Cypress Research’s multiuser fax 
send/receive server, FaxPro 11. FaxPro 11 
also integrates with PhonePro* 

Previous releases of PhonePro have re¬ 
quired special Cypress-provided hardware 
to connect a Mac to the phone line. The 
latest relea*se can run with an off-the-shelf 
Supra V32his fax modem equipped with 
the latest voice upgrade ROM, The Supra 
proved to he a reliable voice-processing 
modem, even though Fve had numerous 
problems making reliable liigh-sp>eed data 
connections on my phone lines. According 
to Cypress Research, Supra will offer a 
$99 stand-alone version of PhonePro w ith 
its $49 ROM upgrade. This is a single¬ 


user, run-time-only version of PhonePro 
that will take voice-mail messages for you. 

Cypress Research sells the software- 
only version of PhonePro for $349, which 
includes the latest voice-feature ROM up¬ 
grade for Supra V.32bis fax modems. Fax- 
Pro II retails for $550* 

If all you need is a simple phone-an¬ 
swering function, it doesn’t make sense to 
replace a $150 answering machine with a 
$2000 Mac running PhonePro, However, 
there are thousands of legitimate and po¬ 
tentially profitable uses forPhonePio, Log¬ 
ging incoming calls and information re¬ 
quests, providing immediate fax feedback, 
and constructing a custom telemarketing 
workstation are just a few. 

PhonePro has changed the way I view 
my telephone lines, and Fve happily adopt¬ 
ed it as a tool to make my company run 
smoother and more profitably* ■ 


Raymond GA Cote, a BYTE consulting editor, is 
vice president of product development at Appro¬ 
priate Sokitioris, hte. (Peterhorough, NMl He can 
he reached on the Internet at rgacoie@ 
worid.std.aim or on BiX as **rgacot€. 


Connect Your Fax/Modem To Digital G PBX 
Telephones...AND protect it from damage. 


KONEXX 


-- KONEXX KONNECTOR - PORTABLE, 

Connect your fax/modem into ttie handset jack of any 
digital, PBX. multiline or business telephone. Connecting at the wall 
jack can damage your modem and installing dedicated telephone lines is 
costly. So. whether you are in the field or in tire office use 
the compact Model 112. which can operate from its internal 
9-volt battery or the supplied AC adapter. 


PLUS SHtPPINO 


MODEL m 



OR CHOOSE THE DESKTOP MODEL 103 (NO INTERNAL BAUERY} at $^39 


PLUS 

SHIPPING 


KONEXX KOUPLER - 204 

The perfect SQiution for connecting to 
har^ired hotei, pay teiephones and most 
cettufar tetephones. (up to 14.4Kbps} 

Pius, it's easy to use! 

PLUS SH1PPJMO 



MODEM KOUPLER - 305 

An acoustic coupter with buiit-in 
9600/2400 baud Fax/Modem. 

This model connects to the serlat 
port on notebook hand¬ 
held. jS pda computers, plus smjppjno 



^UNLIMITED 

"'Srs Y S T E M S 

UNLIMITED SYSTEMS CORPORATION INC. 

S5BB Miramar Place • San Diega. CA 92121 
Phone 619-622-1400 • 619-5507330 

Call us at 1-800-275-6354 


Visit us at 
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B56-C55 

BOOTH A6 
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The only Windows^statistics 
package you'll ever need. 



SVSWT'forMNTO 


#1 for DOS and Windows 

Rated *‘the best general-purpose 
statistics program” for the PC by 
Software Digest^, SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the S\STAT 
Family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage¬ 
ment No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 





with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT’s QuickStat*" buttons give 
you simple, singleclick shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 

A full range of univariate and 
multivariate statistics-from I tests 
to multidimensional scaling. With 
a few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 

The most graphics 

No other .statistical or graphics 
package can produce all the .scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ S-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 



“SYffTAT (for Wndows) - toith 

its superb grapkieSf high-quality 
slatisliml algitrithms^ ajid 
mis&nable pri^ - is an excellent 
choice " PCISfegaz™ 


For more information, special 
offers for current users, and demo 
disks, call; 

708 - 864-5670 

For Windows circle ±48, 

For IBM/DOS circle 147. 



SYSTAT 


' For mgre MorTnation call or write: SYSTATJne., 1800 Stieman Avenue, Evanston^'lliinois 6020V3793, Ts 1:708.864.5670, Fax: 70S.4S2.3567 

Australia: Heame Markating 61.3.8661766, Holland: Oas^ 31.34.0266336, Denmark: Agrofab 45.64.406575, France: Deltasoft33.76.4!85D8, 
Germany: STATCON 49.55.4272075. ttelv; PiSon 39.507-213640, Japan; Hulinks 81.33.5902311. New Zealand: Hoars Research 64.7.6562675, 
Poland: COMPANION 48.11360791, Spain: Add Link 34.14157268, Switzerland; Ffitschv & Partner 41.313125151, SYSTAT UK: 44.81.4620093 

iD 1932 SYSTAT A fne. So/twara DigM ttstings tteport^S, May, f SS'I. Sdfbvam nigeSt ts. a ragistetad trademd rk nt T4STL, Inc. 





























HANDS-ON 


Jl C POIIEIFUL 

‘lO POtnBLES 


Our tests show which 486-based notebooks and 


subnotebooks are best for your applications 


ANTHONY LENNON 

T oday’s 486-based notebooks and subnotebooks give you the processing power to handle stren¬ 
uous computing tasks while on the road. Many notebooks are aiso well suited for desktop use with 
their processing power and support of external resolutions of up to 1024 by 768 pixels. In the 
smaller subnotebook class, you can easily pack a Windows-capable system into an attache case. 
To find the best model for a variety of business applications, we tested 38 notebooks and eight 
subnotebooks with 486 processors. These ranged from Intel’s 25-MHz SX and SL CPUs to its 
clock-doubled 66-MHz DX2. We also tested three Cyrix 486SLC-CPU systems. 

Our test sample .shows that color notebooks are one of today’s hottest products; 30 of these notebooks came 
with an active-matrix, dual-scan, or passive-matrix color display. These three technologies compete at clear 
price points, which lets you select the level of color quality and price that matches your needs. The average 
price of an active-matrix color notebook in our sample was over $4500. Passive-matrix systems sell for an 
average of only $2700, but their display quality is generally fair or poor. Dual-scan color notebooks average 
$3400, but we found their quality only slightly better than a passive display’s. 

Monochrome notebooks offer the lowest price (an average of about $2300). They are an obvious choice if 



you are on a budget and 
color isn’t a necessity. 


We selected notebooks by choosing the screen quality, battery life, price, features, 

ones wm the best mix of performance, and ease of use. 



range of 
viewing angles. 


Rating clarity, 
reproduction of 
gray scate$ or 
color, and 


We tested 486-based 
notebooks with internal 
floppy drives and weights 
of less than 10 pounds (in¬ 
cluding an AC adapter and 
a battery). Subnotebooks 
also had to be based on the 
486. They weigh under 7 
pounds with a battery, an 
AC adapter, and an exter¬ 
nal floppy drive. 


Rating based on quality of keyboard - 
design, pointing device, status lights, 
and other considerations. 


Battery discharge under 
real-world conditions. 


Subnotebooks, which 
cost an average of $2200, 
make some ease-of-use 
trade-offs for a low weight, 
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What to Look For 


BEST 



LCD SCREEN 

Aotivo-rtiatrix odor screens are 
best, but they cost up to $1200 
more than dual-scon cohir 
screens. Motiochrome 
dbplays are the most 
economical, costing 
about $400 less than 
passive-matHK 
color screens. 


EXTERNAL VIDEO 

Most notebooks handle a resolution 
of only 640 by 480 pbcels. Make sure your 
notetMwh’s VGA controller can support a resolution 
of up to 1024 by 768 pixels on the ejttemal port if you want to use 
a desktop dbplay. tf you need an extomal monitor at higher 
resolutions, buy a notebook with L MB of VRAM Ivideo RAM]. 


BATTERY 
The battery life of 
mooDchroffne systems outlaists 
color models; nlckd-nietalr 
l^drfde batteries lad longer 
than standard nlckel-cadmlum 
batteries. 


CD-ROM DRIVE 
Choose one with high- 
capacr^ data storage, 
especially If you run 
multhnedia 
applications for 
presentations. 


MEMORY 
Most systems 
require proprietary 
memoty chips, so 
you should 
consider added 
memory costs 


your 


DATA/FAX MCN)EM 
A must if you need to 
Gommunlcale while on 
the road; an Integrated 
modem means you'll 
ha(v« one less box to 
pack or fbiiiet. 


HARD DRIVE 
Choose at least a 120- 
MB drive for Windows 
and general business 
applications. 


POINTING DEVICE 
QuIckPort mice located on the 
right sHfe of the system can be 
troublesome for left-handed 
users. Centered trackballs or 
cabled mice that attach to 
either side of tbe system are 
choices. 


Side View 


AUDIO JACKS 
Used for connecting 
headphones, small powered 
speakers, audio pl^back 
equipment [Le., CD or 
cassette playerl, and a " ' 
microphone. 



but they compete head-to-head with tra¬ 
ditional notebooks in performance. 

We also evaluated three notebooks that 
were designed for presentations. See “Mo¬ 
bile Multimedia” on page 172. 

Our report last October separated mono- 
chrome notebooks into Windows and 
DOS categories, but performance scores 
this time showed little differentiation be¬ 


tween Windows and DOS notebooks, 
leading us to eliminate the DOS category. 
Hewlett-Packard’s 486-based OmniBook 
wasn’t available in time for testing. Also, 
CompUSA Direct, Epson America, and 
IBM either declined or were unable to 
send portables for testing. Apple hasn’t 
introduced new PowerBooks since the 
October report. 



WINDOWS 

Zenith Data Systems Z-Star 
433VL Model 200 

This system's 9.5-inch 
monechronne display received 
an '^eitcellerit'’ screen-quality 
rating. The system placed 
fourth overall for battery Nfe 
^almost AVa hours). The 33- 
MHz 4S6SLC CPU didn t 
match the speed leaders in 
this category. The notebook 
features a handy J-Mouse 
pointing device and is priced 
under $2000, 

RAGE 158 


COLOR 
Sharp PC-8650 

Rated "excellent" for both 
color screen quality and ease 
of use, this notebook was 
also among the fastest 33- 
MHz machines we tested. It 
features an S.A-Inch active- 
matrix display and a nickel- 
metal-hydride battery that 
powered the unit for over 3 
hours. Its price of $3699 is 
the lowest among active- 
matrix color systems, 

PAGE 166 


DESKTOP 

REPLACEMENT 

NECUItraliteVerea33C 

This 33MHz notebook tied for 
the hlghest-quallty active- 
matrix color display we tested 
and provides above-average 
overall performance. It has a 
high-quality keyboard, and the 
cabled mouse Is ideal for left- 
and rightTianded users. An 
optional expansion chassis 
supports two ISA expansion 
adapters and provides two 
drive bays. 

PAGE 171 

SUBNOTEBOOKS 
Packard Bell Diplomat 170M 
Subnotebook 

This subnotebook (and the 
Identical-looking but more 
expensive ZDS Z-Llte 425SL 
Model 17OW) provides 
excellent screen quality and 
an impressive battery life. The 
systems tied for second for 
fastest performance in this 
category. 

RAGE 174 


illustration; BRUCE SANDERS O 1994 
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LAB REPORT: 486-BASED PORTABLES 


THE BEST 



I 


■■4 

I 



NEW POINTERS 


In the never-ending search far a more usable pointing device, vendors con¬ 
tinue to present alternative designs. Here is a sample of new pointers that 
have appeared since our iast report on porfabies: 


J-Mouse 

Frovided on tire Zenith Z-5tar systems, 
this iMrinter Is built directly into the J key 
on the keyboard. The / key acts nonnally 
until you hold it down. This activates 
sensors that let you move the screen 
cursor in any direction hy applying 
pressure to different areas of the key. 
other keys perform the functions of 
regular mouse buttons. The J-Mouse 
performs like standard mice, but your 
fblgers never leave the keyboard. The J- 
liouse Is easy to use once you master the 
key commands. 


Pop-Out Trackball 

Ttie OUvetti Philos 44 line 
offers an innovative pop-out 
pointing dedce that^s located 
on the bottoin right of the 
keyboard. The pointer Is 
flexible and includes two 
command buttons. The 
trackball offers sindbir 
fdnctlonalfty to QuickPort and 
cahled mice Igeared for dgbt- 
handed users! without being 
separate from the notebook. 



EZ Point 

The Gateway 2000 HandDooks feature 
this small eraser-like device located on 
the keyboard. The design is similar to 
IBM^s TrackPoint 11, but EZ Point foils 
well short of it in functionality. It's 
mounted to the right of the keyboard (not 
in the middlei, and the two mouse 
buttons are awkward ly placed below the 
keyboard, EZ Point requires extra 
pressure to point, and it can be used only 
with your right handt which must lay 
across several ke^ 


Froftt-Mounted Trackballs 

The AST POwerExec 4/335L- 
CdorPlus and Digitaf Equipment 
DECpc 425SL provide trackballs 
that attach below the keyboard via 
mouse ports. Ton can use the 
trackbails with either handf but 
they are separate from the luirL 
These notebooks also let you use 
the function and arrow keys to 
move the cursor. 


M onochrome notebooks cost less and 
run an hour or more longer on bat¬ 
tery power than the average color 
notebook. For many users, these ad¬ 
vantages make 486-based monochrome note¬ 
books the top choice for Windows on the road. 

The Zenith Data Systems Z-Star 433VL 
Model 200 is our winner for Best Overall 
(notebooks with processors of 33 MHz or 
slower). With its $1999 price tag, the system 
also receives top honors in the Low Cost cat- 
egOTy (prices less than $23(X), the average for 
monochrome notebooks in this report). 

The Digital Equipment DECpc 425SL is 
the first runner-up in the Best Overall cate¬ 
gory and provides the best Windows perfor¬ 
mance among the remaining systems ranked in 
this category. The notebook’s battery life of 
just under 6 hours was the longest of any note¬ 
book in this report, but gray scales produced 
on its backlit 9,5-mch display arc below av¬ 
erage and coniribuied to an overall screen- 
quality rating of “poor/’ A detachable trackball 
can be used with either hand, but iTs a little 
off-center, and its ball is rather small. The 
keyboard’s Backspace key is not the upper- 
rightmost key (it’s located to the left of the 
PageDown key) and takes time to learn. Re¬ 
tractable legs on the bottom of the unit let you 
adjust the keyboard angle. 

Although its perfomtance wasn't high 
enough for it to be ranked here, Olivetti's new 
Philos 44 is notable for some nice usability 
features. It offers a dedicated numeric key¬ 
pad (as opposed to the overlaid numeric key¬ 
pad on most notebooks) and a pop-out mouse 
that is easy to use with your right hand. A 
speaker and microphone are installed on the 
unit above the keyboard, and a status win¬ 
dow, which displays the battery-charge level 
in percentages, is visible when the cover is 
closed. We Found the quality of the 10-inch 

Hitachi LCD 
disappointing: 

Tt was difficult 
to distinguish 
gray bars in the 
light end of the 
spectrum. 

The Mitsuba 

Ninja n/DX2-66 and Micro- 
International HCP Performance 
Series, Model 65CX)M, provide 
the best Windows performance 
with their 66-MHz 486DX2 


processors and finish with similar overall ratings in the High 
Performance category (systems running at 40 MHz or faster). 
The Model 6500M contains a VL-Bus video and an IDE in¬ 
terface. The Ninja II contains an efficient Tseng ET4000- 
based video subsystem, as demonstrated by its perfomiance in 
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our low-leveJ Windows bench¬ 
marks and the Microsoft Excel 
charting test* In the latter 
benchmark, the Ninja IT ran 4A 
times faster than our baseline 
system; the Model 65COM ran 
3*2 times faster than the base¬ 
line system* 

The Ninja II and Model 
6500M provide above-average 
backlit LCDs and exceptional 
battery life (about 5 hours) with 
their standard nickehcadminm 
battery packs. 

The Commax Smartbook is 
the only other monochrome 
unit that competes in the High 
Performance category* It offers 
comparable screen quality with 
its 9.5-inch display. However, 
its 50-MHz 486DX2 processor 
cannot match the higher per¬ 
formance of the two ranked 
notebooks* Also, the Smart- 
book^s nickel-cadmium battery 
lasted only Th hours. 

Among Low Cost runners- 
up, the AST Bravo NB 4/25 $ 
Mono is competitively priced 
at $2045 and ran for nearly 3 
hours on battery power. Indi¬ 
cators are logically grouped 
(e*g*, Caps Lock and Scroll 
Lock are above the keyboard, 
while power, standby, and bat¬ 
tery status sit on the display 
hinge, so they remain visible 
when the unit is closed). You 
adjust the contrast and bright¬ 
ness of the notebook's above- 
average-size 9.5-inch display 
using function-key combina¬ 
tions. A built-in pointing de¬ 
vice, which is located between 
the space bar and the arrow 
keys, features a tiny trackball 
(about one-quarter inch in 
diameter) and favors right- 
handed users. 

The $2069 price of the 
Tandy 3900HD qualifies it for 
Low Cost consideration, but 
we decided not to rank it be¬ 
cause of its poor overall per¬ 
formance and last-place finish 
in each of our application- 
based benchmarks* This note¬ 
book uses a Cyrix 486SLC 
processor. It was difficult to 
distinguish gray bars in the 
dark end of the spectrum on the 
unit’s 10-inch backlit display. 

KEY 

Poor A Fair A A 

Good AAA Excel lent AAA A 


T5YTE BESX 

1 

WINDOW 

s 


Need the best all-around monochrome portable? 


BEST OVERALL 


Zenith Data Systems Z*Star 433VL Model 200 


rtiis fs me notebook to choose it you value display quality and 
price above flat-out speed. Its 9.5-inch backiii passive-matrix 
display provides the highest screen-quality rating among monch 
chrome systems^ and its $1999 price Is the lowest of the 
notebooks ranked in this section. A standard nickel-cadmium 
battery Installs easily and provides excellent life. A unique J-Mouse lets the 
J key function as a pointing device when ICs fully depressed, and you're 
able to move the screen cursor without removing your hands from the 
keyboard. You can add up to 12 MB of RAM and a 200-MB IDE hard drive to 
the system. However, the Cyrix SLC/33 processor is slow: It outperforms only the Tandy 3900HD (25-MHz Cyrix 
486SLC) In our Windows benchmarks. Other drawbacks: The perimeter keys (e.g., PageUp. PageDown, and 
Home} are small. Undistinguished documentation and the lack of on-line help during setup contribute to the 
system's 'fair'’ esse-of-use rating. 







WIHBOWS 

EASE OF 

OATHRYLIR 

mm 

SCREEN 


PRICE 

cni 

SPEED 

USE 

(H0URS:MIN) 

QUALITY 

SIR (IN.) 

BEST ZDS Z-3t3r413VL Model 200 

$1999 

SLC/33 

1.43 

AA 

4:26 

▲AAA 

9.5 

RUNNffl-UP Digital Equipment DECpc42SSL 

$2499 

SU25 

2.S8 

AAA 

5:56 

A 

9.5 

RUNNER-UP AST Bravo NB m S Mono 

$2045 

SX/25 

2.38 

AAA 

2:55 

AAA 

9.5 


Nood high spood? 


HIGH PERFORMANCE 


Mitsuba Ninfa II/DX2-66 



The Ninja It Is well equipped for processor-intensive tasks with its 66-MHz 4860X2 
CPU. This notebook's nickei-cadmium battery pack had the second-longest battery- 
life time among all the systems and features a 10-inch backlit passive-matrix 
monochrome display that ranked above average In our overall quality ratings. RAM 
support goes up to 32 MB. and you can install a 34(TMB IDE hard drive. However, 
system documentation Is weak, and it is difficult to see whether the system's six 
indicators are lit. (Note: One other notebook, the Commax Smartbook. quaiified fer 
consideration in this category, but its performance and battery-life scores were too 
low to be ranked for runner-up status,) 





WINBDWS 

EASE OF 

MTTEIWUFE 

SCREEN 

SCREEN 


PRICE 

CPU 

SPEED 

USE 

(HOURSzMIN) 

QUALITY 

mm 

BEST MlUubs Ninja 11^X2-66 

$2495 

DX2/66 

5.63 

AA 

5:05 

AAA 

10 

RQNHE1.UP Mlcro-intemaiional HOP Model 6S00M 

$2600 

DX2/66 

5.31 

AAA 

4:54 

AAA 

9.5 


Cost^ooii^cious'7 


LOW COST 


Zenith Data Systems Z^tar 433VL Model 200 



Priced at under $2000. this Best Overall winner is also an economical choice. In 
addition to the advantages cited above, the Z-Star offers handy usability features. Slide 
controls for the display’s contrast and brightness are located above the keyboard 
along with the on/off button, which can be confEgured as a rest/resume switch through 
Setup. The AST Bravo is a close competitor, with faster Windows speed and an easy-tt> 
read status-light pa net. However, the significantly longer battery life and better screen 
quality tipped the scales in the Z-Star's favor. The Tandy 3900HD, a $2069 notebook, 
siso met the price requirements for this category, but we didn't rank It because of slow 
performance and "fair" screen quality. 






WINDOWS 

EASEDF 

BATTERT UFE 

SCREEN 

SCREEN 



PRICE 

CPU 

SPEED 

USE 

(HOURScMIN) 

QUAUTY 

SIEE (IN.) 

BEST 

ZD5Z-Star43aVL Model 200 

$1999 

SLC/33 

1.43 

AA 

4:26 

AAAA 

9,5 

RUNHER-tiP 

AST Bravo NB 4/25 S Mono 

$2045 

SX/25 

2.38 

AAA 

2:55 

AAA 

9.5 
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HowWe Tested 



AYTTs nunper 7 ii 5 «s opficd sensors to inDiitor power raanogemcot ii portables djd^battenf-Bfe 
testiii|. 


f^ERFORMANCE 

rated the performance of each note¬ 
book and subnotebook using BYTE’s 
low-level DOS and Windows bench¬ 
marks. along with application tests de- 
velop)ed by NSTL. The BYTE low-level 
DOS benchmarks measure the perfor¬ 
mance of specific subsystems, such as 
the CPU, FPU, memory, video, and hard 
drive. Our Windows-based low-level 
tests exercise the Windows GDI (Graph¬ 
ical Device Interface), These tests de¬ 
termine how well a system can execute 
basic graphics calls within Windows, 
including calls that display pixels, lines, 
rectangles, polygons, and ellipses. Text 
and BitBlt operations are also per¬ 
formed. All Windows-based perfor¬ 
mance tests (low-level and application) 
were executed in 640- by 480-pixel res¬ 


olution at 16 colors using 
vendor-specific video 
drivers (if supplied). 

NSTL’s application 
benchmarks consist of 
popular basiness programs 
to provide accurate real- 
world representations of 
notebook performance. 

For DOS tests, we use 
WordPerfect 5.1, Lotus 
1-2-3 release 2.4, and Fox¬ 
Pro 2,0, Our Windows ap¬ 
plication tests include the 
following: Microsoft Ex¬ 
cel 4,0a, Microsoft Word 
2.0b, and Lotus 1-2-3 for Windows 1. L 

All applications execute macros that 
exercise common functions of each ap¬ 
plication. For instance, the Word for 
Windows test includes common file I/O, 


search and replace functions, changing 
fonts, page and row scrolling, spelling 
checking, print preview, and print to file 
subtests. 

Prior to testing each system, we in¬ 
stalled MS-DOS 6 and Microsoft Win¬ 
dows 3.1 on a freshly formatted hard 
disk to eliminate any fragmentation. We 
configured notebooks and subnotebooks 
with 50- and 40-MB primaiy partitions, 
respectively. For comparisons, we 
scaled all test scores against a 20-MHz 
386SX-based Toshiba T2200SX, whose 
performance equaled 1.0 in our index. 
Thus, a system with an overall perfor¬ 
mance index of 3.0 executed our tests 
three times faster than the baseline 
T2200SX. 


SCREEN QUALITY AND 
VIEWINQ RANGE 

We evaluated three aspects of display 
quality: crispness, infensity/color range, 
and viewing-angle range. Crispness 
measures line and character quality as 
displayed on the screen. We used the 
Sonera Technologies di.splay-test suite to 
examine text clarity in both color and 
monochrome environments: horizontal 
and vertical line placement; color and 
gray-scale displays; LCD streaking; and 
solid color and black, gray, and white 
regions. 

We measured the viewing-angle 
range of each display using a rotating 
platform that let us move the test unit 
left and right until we detected visible 
distortion in the display. Distortion in¬ 
cludes loss of text, color changes, and 
glare caused by the backlighting or edge- 
lighting. After testing the left/right 


ESSENTIAL FEATURES 


We weighted individual featuies according to Importance and used this to determine 
an overall features rating for each system. We considered the foHowing features most 
important for 486 portables: 


POINUNQ DEVICES 

Nfiteliia)ks with htte^ateif tradib^s sciired than those witti detachable 

trackballs or no poorting device. 

VENDOR SUPPORT 

One-year parts and labor warranties we standari but we gave edra points for loiiger 
polkies, such as the three-year warranties offered by Compaq, DigitaJ Equipmefit, 

NCR, NEC, and Toshiba. We also gave [Mints for on-lne suppiMl 

PROCESSOR 

VOLTAGE 

Portables built from IH processors received higher ratings because they require 
less power and offer improved battery life. 

BATTERY 

CHEMISTRY 

We gave extra pomtsfor policies with NiMH (nickel-metal-hydnde) batteries, which 
last longer than standard i^el-cadmium batteries for a given weight 

EXTERNAL 

RESOLUTION 

Desktop-replacentent systems should supjMrt external resolutions of up to 1Q24 by 

768 pixels. 

PCMCIA SLOTS 

Needed fer future generations of modems, networit adapters, and mass-storage 

devices. 

REMOVABLE 

HARD DRIVE 

Helps safepard data and increases the mass-storage potential 
of the system. 
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Why Alpha AXP 
lets you design 
a faster PC. 

Faster! 


i magine being the one without Alpha AXP... 


Only Alpha AXP has 



It 


means 
for hie 


• Market-leading 
performance - 
166 MHz, 70 Spec INT 
105 Spec FP‘ 


• World’s first true 64-bit desigi 


• Built-in PCI on latest chips - for 
industry-standard ease of design 


• Clean-sheet RISC technology - 
none of the design limitations of 
old-technology upgrades 


• Pin-compatible design for choice of 
product performance 


• High scalability for exceptional 

architecture longevity - five chip models 
available now, and more coming 


• Operating system freedom of choice - 
including Windows NT and OSF/1 

• Reduced design costs - sample designs 
boards and schematics available now! 


* Projected figur 


Alpha AXP chips, boards, systems - shipping now. 

















ntegral PCI. 

high-speed design 
1-performance PCs! 


^esig^ a PC around Alpha AXP, and you're designing with a RISC 
rocessorthat offers world-beating performance, 

A processor with a future - the outcome of Its clean“Sheet design, with 
aars of scalability ahead, 

A processor that's available In five variants offering clock speeds from 
6 to 200 MHz today - with 225 and 276 MHz recently announced, 

And, because two models offer integrated Peripheral Component 
iterconnect, a processor that eliminates the time-oonsuming business of 
esigning bus Interfaces, 

The outcome is an industry-leading processor with Industry-standard 
onnection. Which means system design that's fast, simple and inexpensive, 

And that applies to both Windows NT and OSF/1 systems. 

Just contact us for brochure information and the AXP PC 
ircuit diagram. 

Youll see Just how fast you^ can design some of the world's fastest 
C systems! 


To: Nafcnai Response Certtm, Digrtaf Equipnient Company Ltd^ PO Box 601, 
FREEPOST (RG86). Reacting, Bartehire. RG2 ZBR. 

Please aend me 

□ Alf^a AXP for Systems □ AJpha AXP drcult diagram 
ManufactufBfS bnochue 

Narne_ 

Positim_ 

Orgarfisatlon_____ 

Address^--- 




Postcode- 

Country 


Tel no_ 


f^no- 


L. 


Circle 563 on Inquiry Card. PUTTING IMAGINATION TO WORK 


digital 


TTt 0 DOfTAL Lego ffTd Alpha W" are IradffnarkB of Dglal Epu^pmert Gorpcfnlbn. 09= \e a trademark of lha Opan Softwas toJTdtiWcri krc. Wrdciw® MT s a irattemark ?jf MkXjgoJl CpnXralwn 
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HowWe Tested (contuiuedj 



tEam (frwn left): Alan Josh, MichaEl P. Cwinor^ Sivai Kumar, and Antlmii Lonmi. 


range» we tilted the screen backward to 
measure the vertical viewing range of 
each screen. 

After we computed a display’s view¬ 
ing range, we compared it to the range of 
the best system we tested; in this way, 
we determined ratings for each screen. 
Screens tended to cluster at viewing 
ranges from 40 to 45 degrees left and 
right and a viewing range of 20 degrees 
when tilted backward. 

To determine color quality, we dis¬ 
played a color bar on each color sys¬ 
tem and segregated displays into five 
categories, ranging from those with 
bleached and barely distinguishabie 
colors up through the best screens with 
solid, pure colors. We grouped active- 
matrix, dual-scan, and passive-matrix 
color displays together for evaluation. 
We performed a similar test for passive- 
matrix monochrome systems using a 
16-level gray scale. For monochrome 
systems, we looked for level gradation, 
evidence of handing (he., groupings of 
gray levels in the iniddle of the display), 
and tlie intensity of the white and black 
bands. 


BATTERY LIFE 

We measured the battery performance 
of the notebooks using BYTE’s own 
Thumper 2, which Is a hard ware-and- 
software test system that determines 
battery life with power management 
features enabled. A control program 
simulates the load of a word process¬ 
ing application. 

Time-out periods are set for each 
notebook’s display and hard drive (1 
and 2 minutes, respectively), and note¬ 
books are configured to enter standby 
mode after experiencing 5 minutes of 
inactivity. Thumper 2 uses robotic arm.s 
and an optical sen.sor to detect and con¬ 
trol each system’s power management 
functions. 

Prior to testing, we completely 
drained and recharged each system’s 
battery^ according to the manufacturer’s 
instructions (and then repeated the pro¬ 
cedure). We configured each system’s 
power management features to let the 
hard drive spin down and the screen’s 
backlighting shut off after a set period 
of inactivity. The unit is also allowed to 
enter a standby mode during the test 
cycle. Each system is put through the 
test cycle repeatedly until its battery 
dies. 


EASE OF USE 

We worked extensively with each note¬ 
book over the course of the test cycle 
and assessed the quality of each key¬ 
board, Although keyboard feel is highly 
subjective, we based our judgments on 
specific usability issues. Nonstandard 
keyboard designs save space but pre¬ 
sent difficulty for touch-typists. We de¬ 
termined if the system design offered a 
comfortable typing position and rated 
the response and feel of the keys. 

Pointing devices were evaluated in 
terms of their placement and ea.se of use 
for both right- and left-handed users. 
The quality of the status indicators was 
also considered. We determined whether 
common conditions {e.g., battery low 
and hard disk access) were represented 
and if the indicator’s meaning was ob¬ 
vious or obscure. 

We evaluated Oie quality of the tech¬ 
nical documentation from both a novice 
and experienced user’s point of view. 
Novices require detailed setup instruc¬ 
tions and benefit from troubleshooting 
infonnatinn. An experienced user may 
require detailed system specifications 
and instructions for advanced setup op¬ 
tions. Manuals should be well organized 
and grammatically accurate; they should 
also contain a detailed index. 

We evaluated the ease of installing 
new batteries and upgrading the system 
RAM, and the quality of each unit’s Set¬ 
up utility. We assessed how clearly the 
I/O ports were labeled. Tliese usability 


items are less frequently used and there¬ 
fore carry less weight in determining 
each system’s usability rating. 

CONFIGURATION 

Our testing was open to all 486-class 
notebooks and subnotebooks. We spec¬ 
ified that notebooks have a minimum of 
8 MB of RAM, contain at least a 120- 
MB hard drive, and weigh less than 10 
pounds with iheir battery, AC adapter, 
and power cord. Each notebook had to 
have an internal 3'A'inch floppy drive 
and a VGA display. 

We requested vendors to configure 
subnotebooks with a minimum of 4 MB 
of RAM and at least a 40-MB hard 
drive. To classify as a subnotebook, the 
system had to weigh under 7 pounds 
with its external floppy drive, battery, 
AC adapter, and power cord. 


Co ittri biitors 

Michael P. Conners. Cmtributmg Editor of PC 
Digest (tjw NSTL pttbficatiimji, writes and 
researches reviews of systems and other hardware^ 

Alan Inch. Seniar Editar/dyTB, coordinates 
combined testing between the BYTE Lab and NSTL. 

Siva Kumar, Technieal Anuhst/NSTL, speeiaiiies 
in hardware and network operating-systems testing. 

Anthony Lennon. Jechtticai EditormsTL. 

evaluates systenxs, notehoah. tmd peripherals. 

The. Uib Report is an tittgoing eoUaborativs p}e>ject 
between BYl't Maga^ne and t^aiiQnolS^Pware TesUng 
iMborManeA BTFE Magazine mtd NSTL are both 

operating units of MeGmw-Hilf, Inc. 
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The Traveler’s Dream 
AtM Ideal Fke...M 





THE zeoscontenda:..* 

DON'T GET CAUGHT 
WITHOUT IT! 

What a dreaml The ZEOS 
Contenda subnotebook is smaU 
enough to tuck away in your 
briefcase and so light you'll for¬ 
get you have iti It's the perfect 
traveling companioa 

All your business and home 
needs contained in a bundle 
just shy of four pounds, \Wite 
letters and memos. Create presentations. Keep in 
touch with associates through 
your choice of internal fax 
modem. Organize your files, 
calendar, planer and more... 
keep track of all af^intments! 

What's more, with a stand¬ 
ard 80MB hard drive, memory 
Computer Shopper up to lOMB and youT choice d 
Wfldm #2 BestBuy ^ 38651^25 OF 486SL-25 Intel 


Smiiiier than a natebodi. 
IJghter than a ka^-cooer novel. 


more when they're not in use. In 
addition, the compact package 
includes a built-iii trackball and 
high-resolution backlit screen. 
It's a traveler's dream come 
true: The world at your finger¬ 
tips in a mighty and tiny port¬ 
able bundle. Don't get caught 
without it! 

AWARD-WINNING 
SERVICE & SUPPORT 

ZEOS has won more FC 
Magazine Readers' Choice for Service & Relia¬ 
bility awards than any other company-five in all 
Wre here for you 24 hours a day 365 days a 
year, and always a toll-free call away All ZEOS 
systems come with a Onelfear Limited ^hnanty 
and 30-Day Money-Back Guarantee. 

CALL NOW TOLL FREE 

800 - 554-5226 


processor, the Contenda has plenty of power to 
run Windows. Youll also find you can work longer 
because the processor is intelhgent enough to 
power-down the memory disks, modem and 


fim Qni«^ 612 fi33 1325, Gwminftol: flOtmS. 

tfearing Impaired, ITDDI; SOO.22S.53B9, 
Outside US sjid Canada; 512-633-6131. Puidiaa 
Onfcrs, MasterCard. VISA, Ddscovei; Am Ek. 
Z-Cafdr COP md aflbnJable teasing 
Open 24 liauts a Da^ 365 Days a Vead 



STANDARD WITH EVERY 
ZEOS CONTENDA 


■ 25MHz 386SL or 486SL Intel CPU 

■ RAM expandable to SMB (486311, 
10MB(3S6SI.). 

■ 486SL: IDE hani drive upgrade to M)ME 

■ Display; 640 X 480 VGA baddit, .23 dot piti^ 
SWp Z4“ diagonal, up to 64 shades of gray 

■ 256K f386SL) or 512K (486SE) video RAM. 

■ 486SL version includes 33V tedmokigy for 
added battery life, PI local bus for Windows 
acceleration, high-speed floppy drive 
controller, built-in math coprocessor 

■ Supports sintullaneous dispk^ with an 
extonal SVGA color monitor 

■ Replaceable and rediajgeable NiMIi battery 

■ 80-key keyboard with embedded numeric 
keypad and ejasy-to-use built-in trackball 

■ Serial, parallel and video ports, plus ports 
for optional imernal fax modein and 
external floppy drive. 

■ Fblly-featured power management 

■ 9.7" x&l"; 3,9 lbs. 

■ FCC Certified Class a 

■ Complete ZECS Custofoer Satisfaction 
P^diage. 


PACKAGE 1 


3S6SI Contenda; $995 

Lease $42/mflnth 

486SL Contenda: $1395 

Lease S59/m(inth 

■ 2MB RAM 1386SL); 4MB RAM (4S6SL) 

■ SOMB IDE hard drive 


PACKAGE 2 


386SL Contenda: $1295 

Lease $55/niDnth 

486SL Contenda: $1695 

Lease $61/month 
■4MB RAM 

■ 80MB IDE hard drive 

■ External 3.5” floppy disk drive 

■ Microsoft DOS 6.2 and Windows for 
Workgroups 3, U. Plus Lotus Organizer. 


PACKAGE 3 


386SL Contenda; $1595 

LeEiee $5S/inunth 

486SL Contenda: $1995 

Lease $72/iTianlh 

■ 4MB RAM (38fiSL)^ HMB RAM (4S6SL) 

■ 80MB IDE hard drive 

■ Externa] 35" disk drive 

■ Custom leather Eanyipg case 

■ Extra battery 

■ luterml 96i/48/24 send/receive fox madem 

■ Microsoft DOS 6.2 and Windows for 
Vibrkgroups 3.1L Plus Lotus Oiganizei; 


PUrdiast BuelBsa leaflini! pngsiita fivsMrie. Lsaee iicus& baaed oa a 3frii»cili leaua; purdiaae upticn. AT] nni»a BCHciriciijcxE sod avn^fcdiVy an s^tucct to d»)flE vithmil natia'.iraJ] iQccniinn these and wan^inKy i^ih- Prin^dfi nol iiKludt ^ipcm« All 

produetB and oorapany ovnea an tradeiraite or lesiBtmd trafemarks of tbeir nap^w JbWcti: ZEUS and Contaria in reEBUmf tradnnarts: ZOad and ComputcTB PRwl arr BerTKcmartis of ZEOS [otematkinaJ Md. O HUSH JtJilii Inttnuatail l.td. 131H Indunrial MvdL. Hin™^ 

apdn. MN 5M13 USA ZEOS is a pdbbcty tralffd owiparty (NASUWJ sym W: CN-B’i'T-9«>3 
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THE BEST 
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C olor notebooks make graphical applications easy to 
use, but they extract a cost in system price and bat¬ 
tery life. Not surprisingly, the active-matrix screens 
all produced higher display-quality ratings than the 
dual-scan and passive-matrix models. However, we found 
quite a variation in display quality between systems using 
the identical display technology. For example, active- 
matrix color notebooks ranged from excellent (a perfect 10 
for NEC’s Ultralite Versa 33C) to average (a 53 for the Eu- 
rocom 8200T) in overall display quality. 

Our results using Thumper 2 showed little coinsladon be¬ 
tween battery life and color display technology. Tlie av¬ 
erage active-matrix and passive-matrix models ran for 
about 3 hours; the average dual-scan battery life was 2.8 
hours. 

The Sharp PC-8650 received top honors as the Best 
Overall color notebook (33 MHz or less), and with its 
price of $3699, Ihis notebook also won in our Low Cost 
category (notebooks less than $4000). The PC-8650 and 
NEC Ultralite Versa 33C provide the best display quality 
among color systems. However, the Toshiba T4600C, 
AST PowerExec 4/33SL-ColorPlus, and Mitac Micronotc 
Performance Model 4021G/CT posted much better bat¬ 
tery-life times (45 minutes or more) than the Sharp PC- 
8650. All five units contain NiMH battery packs. 

The all-out speed leader among the Best Overall color 
systems was the Mitac Micronote Performance Model 
4021G/CT. The unit features a fast memory subsystem 
and is proficient in video-intensive tests with its Western 
Digital 90C24 video-processor chip. This notebook is 6.6 
times faster than our ba.seline unit in the Lotus 1-2-3 for 
Windows screen test, compared to 5.5 times faster for the 
Ultralite Versa 33C. However, the Model 4021G/CT was 
also the most expensive notebook we tested in this report, 
excluding the mullimedia systems. 

The Sharp PC-8650 and NEC Ultralite Versa 33C gave 
the best perfonnance among the remaining systems. The 
PC-8650 contains a more efficient memory subsystem 
than the Ultralite Versa 33C, as shown in the Microsoft 
Excel exponentiation benchmarks: The PC-8650 was 25.9 
times faster than the baseline notebook (by comparison, the 
UltraliteVersa 33C was 24.4 times faster). However, the Ul¬ 
tralite Versa 33C provides 
excellent video performance 
with its Chips & Technolo¬ 
gies 65530 processor, as 
demonstrated by its show¬ 
ing in our low-level Win¬ 
dows tests, where it was 4.6 
times faster than the base¬ 
line unit. By comparison, the 
PC-8650 was 3 times faster 
than the baseline unit in the 
same test suite. 

The Sharp PC-8650’s 


DUAL SCAN: AN ECONOMICAL 
COMPROMISE? 


Each column or row of pix¬ 
els in passive-matrix dis¬ 
plays uses three transistors 
to control red, green, and 
blue signals. By contrast, 
each pixel In an active-ma¬ 
trix screen is controlled by 
three color-signal transis¬ 
tors, which produces more 
vibrant colors and higher 
image qualify. Six of the col¬ 
or portables in this report 
use dual-scan color dis¬ 
plays. With average prices 
of $3400, dual-scan sys¬ 
tems offer a value point be¬ 
tween passive-matrix and 
active-matrix color models. 

Dual-scan technology, a 
type of passrve-matrix dis¬ 
play, divides fhe screen into 
top and bottom halv^ Each 
half is scanned simnlta- 
neousfy and in theory pro¬ 
duces higher contrast ratios 
and wider viewing angles 
than traditional passive-ma¬ 
trix displays. The physical 
screen size and fundamental 
technology are the same for 
both fypes of screens. 

However, we found little 
difference In color quality between passive-matrix and dual¬ 
scan displays. The average dual-scan display received an 
overall screen-quality rating of 3.1 compared to 2.6 for the av¬ 
erage passive-matrix display. (The average active-matrix rat¬ 
ing was 7.2.) 

We compared the Texas Instruments TravelMate 4000E 
WinDXZ^ active-matrix and dual-scan color models ($4678 
and $4178, respectivelyK The active-matrix model (7.3 
pounds] is only an ounce heavier than the dual-scan unit, 
and battery life was Identical, The active-matrix model re¬ 
ceived an ^‘excellentrating for color purify compared to the 
beiow-average rating for the dual-scan model. We also com¬ 
pared the Zenith Data Systems Z-Note 433Lnp+ ($3878) 
duakscan notebook with the Z-Star 433Vlp Model 200 ($2699) 
passive-matrix model. We noticed Httle difference in color 
qualify, contrast, or viewing angles. 


Kankir^ This Applicatkyn Considered 


WINDCWS PPIFORIVUIWE 30^ 

04SPLAV <}UftyrY 20^4 


EAST OF USE lOK 
FEATURES SN 



tcflfiiMj, butfar quaib- 




I>ual-5EaN: better passf¥e-(italriJf color. 


flctfve-iruitrii: The best, for 3 price. 
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Call RrAConpiteror ulalog 
WlShipEitoToday! 

ENDLESS POSSIBILITIES WITH ZEOS. 

Wre offering you an advantage other companies can’t. High-quality 
affordable computers in many money-saving configurations (or the 
option to custom-build one to your exact needs). Sound familiar? It’s 
not. Wb also give you award-winning service and toll-free support- 
24 hours a day, every day 

And there’s more! If you order a Computers Now! system (samples 
are shown below) before 1 p.m., Monday-Friday we’ll ship it the day 
you order. If you'd like to see our complete line of ZEOS products 
and options, we’ll send you a free catalog. Call 800-554-5226 now 
for your computer or your catalog. 




486DX-33 

$1695 



486DX-33 

$2095 



486DX33 


$2243 

486DX2-66 


$2543 


486DX2-66 

$2895 


PACKAGE #2 


M 4MB RAM 

■ 214MB kjcal bus hand drive 
with built-in 128K cache 

■ 3.5" floppy drive 

■ Windows-accelefated local bus video 

■ SVGA color monitor 

■ DOS, Windows, Mouse 


PACKAGE #3 


» 8MB RAM 

■ 426MB local bus hand drive 
with built-in 128K cadie 

■ 2X CD-ROM drive, 3.5" floppy drive 

■ Window&accelerated local bus video 

■ SVGA color monitor 

■ DOS. Windowst Mouse 

■ Choice of Windows application 


PACKAGE #3MM 


■ 8MB high-speed RAM 

■ 426MR 13nis local bus IDE hard drive 
with buih-in 128K cache 

■ 2X CD-ROM drive, 3 l 5" floppy drive 

■ Cardinal Digital Sound Pro 16 card 

■ M^gnetjcalt shielded stereo speakers 

■ WmdoWBnacoeferated bcal bus video 

■ SVGA Goior monitor 


PACKAGE #3 BONUS: 


■8MBRAM 

■ 256K SRAM system cache 

■ 52gMB local bus IDE hard drive 

■ 2X C D-ROM drive, 3l5" floppy drive 

■ Diamond Viper local bus vi^ card 

■ 15^ SVGA color modtor 

■ 14,400 bps V32 bis send/receive fax modem 

■ DOS^ Windows, Mouse 



F^tera-60 

$2995 


F^tem-66 


$3295 



Ambra'" 

486SX2S 


$1195 


I DOS, Windows, Mouse 
■ Choice of Lotus Windows plication 



Contenda* 

386SL-25 

$1344 


■ Choke of Windows application 



Freestyle™ 

486SL-25 


$2195 


PACKAGE #4: 


■ Intel I^ntium Processor 

■ 8MB £L^ 

■ 340MB local bus IDE HDD with built-in 
128K cache 

■ 2X CD-ROM driwe, 35'’ floppy drive 

■ Windcpw&accetemted PCI local bus video 

■ 15'' SVGA color nsmitor 

■ 10-bjiy vertical case 

■ DOS, Windows for Wurkgroupa, Mouse 

■ Choice of Lotus appbcation 


PACKAGE #1 


■ 4MB RAM 

■ 214MB hard drive with buili-tn 138K cache 

■ 35" flcTO drive 

■ VESA kiil bus SVGA cobr video 

■ SVGA cdbr monitor 

■ DOS, Windows, Mouse 


PACKAGE #2 PLUS 


■ 4MB RAM 

■ BOMB IDE hard drive 

■ External 3.5" floppy disk drive 

■ Internal 96/48/24 send/reodfve fax modem 

■ DOSt Windows for Wrtkgrtjups 

■ Lotus Organizer 

■ 9L7"x6.1";a9lbsL 


PACKAGE #3 


■ SMB RAM 

■ 260MB IDE hard drive 

■ Iniemal 96/34 send/receive fax modem 

■ Custom leather carrying case 

■ Extra battery 

■ ExteimJ charging stand 

■ DOS. Windows jfar WjikgrofUps 

■ aS" to lU'' X US" to 5,6 lbs. 


OUR GUARANTEE TO YOU; 

If we accept your order for immediate shipment and 
fail to ship your system under the conditions outlined, 
we will ship it at our expense as soon as it is ready* 


800 - 554-5226 


ze5s 


m Orders; 612-633-1325, Gorernment! 800-245-24431 Hearing Impaired (TDD): 800-228-53391 Outsade UE 
and Canada; 612-633-6131 Plirchase Orders, hfesterCaiid. VISA, Am Ex, Discover, Z-Caid,“ COD and affoni’ 
able leasir^piDgraiiis, Open 24 Huin^a Day 366 Daysa Ifeari 


*0tidera miHl be for Computm bbsi configurations; we've listed just a sampling hete. Since we cantinunusly update this list of codigniatiim^/efzse call to confirm your^em is on the list. This offer is good only as kii^ bb 
these pre-buill systems remain in stDck Other ZEC6 systeim and custom cGnbgurati^ may take sMghEty loqger—about a week. M onfera aie subject to credit Onfets must be received 1 put Central Time, M-E 

Purchase orders are subject to ufipinvaL Bisaness leasing pfpgrams availahle. A1 pric^ spedficatimBaiid availah are subject to charige without notke; call toconfirm these and warranty details Prices do not include ship¬ 
ping All prodiKtsand ccmpariy nam^ are tiaderaaiks cm- regikered iiademaristf their lespertove hofcfers. ZEOS ark Contenda are legHtered tradeinarks; ZnCard and Computers Now’ are registered servksrnariss.; Ambra aiil 
Fneestyte are tffldematks ZEDS Intematianal Ltd 01994 ZEOS InternabonaJ Ltd.. 1301 IndustrM Btvd., Minneapolcs, MN 55413 USA 2BDS is a publicly traded company (NASD4Q symbol: ZEOS). CON-BYT-94i^ 
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Nobody Can Outrun 
A Stamoedo . 

Stampede s Remote Office^'" works faster, uses less memory, 
offers greater flexibility than any other remote access program. 



Your remote PC becomes a true 
node on the network ~ with the 
fastest system in the fieid. 

Consider the advantages: 

FLEXiBILlTY. any srrvtfr, printer, 

gateway or desktop PC on your network ffoni 
anywhere in the world! 

Remote OJfiee h the onl y product that nins on 
a non-dedicated DOS-based host. It cari 
support virtually any networking enYironment. 
And, it’s upgradable — to 32 ports - to protect 
your investment 

PERFORMANCEm stampede’s 

Remoie Offiec runs right over the competition. ^ 

Compared to Novelks NetWare Connect, 

it*s 19% faster on average, 20% faster on E-niail. 

Greater speed means less time on the line - 
catting your costs^ 

Need proof? Check the Labs Review in the 
12/27/93 issue of PCWeek, comparing Remote 
Office to Net Ware. Comtect. Their findings: 
Remote Office ‘Taster, easier to instalL.. better 
protocol support,, user-friendly,., provided 
more useful management information!^ 


SMALL MEMORY FOOTPRINT. 

Ours is just 24K on the remote PC - smallest 
in the business, roughly a third that of compet¬ 
itive systems. More room for memory-hungry 
programs f less need for static RAM. 



SAVE $100, 

AND GET A 
DIGIBOARD 
ACCELERATOR CARD, FREE! 
Order now, and we’ll not 
only knock $100 ofF the price 
of our Remote Office 2-port 
version software (Reg. $395), we’ll 
also throw in a 2-port DigiBoard, free! 
You pay just $295! Limited time only. 
Call 1-800-R-Office (763-3423). 

Offer avaibbk m the U.S. and Canada only. 



DigiBoard’ Multisafion ActeUrawr. 2-P(trt Digilifnird Seriat 
Cammimicahcmi Bmrd * 64K of duat mewiiary irnttfair mih thr Urnn^tt 

imt ^ H MHz irnfiturd ^ /Cfc Miwdry ti'tiiiJtiw ■ 

Uitf fioirJW 0 m* 3/4 intgth i 6-hit siat, mf 

imusfd i/O poTi uddras, orw wnwiet/ IRQ itiimupf rn^urst ihie. 


Operating Systemi and Ennrotimenli: 

Af.S DOS 3J or ftight^ 

IAN Optrating Systenij: N^vrlh jVffkVW* 2. iS or 
highr-T ■ jVfUVajT Utr 1.0 dr higk^ * LANtasik™4.0 
{IT higher ■ Windmff^ for Workgroup^ 3.i ur higher 
Birffyim 4.01 ar higher. 


SEHSPaf 

STAMPEDE TECHNOLOGIES, INC. 

78 Marco Ibob, Dayton, Ohio 45458 USA 
Telephone 513-291-5035 Fax 513-291-5Q4Q 




Rtmote OfFiCf and Siampcdc aft tr,tdeiii,^rks of Sumpcdc Technologies, Inc. All other nintes are trademarks of their respective owner^. 
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detachable trackball is located 
below tlie keyboard and can be 
used with either hand. Even 
slight pressure will dislodge the 
Toshiba T4600C's QiiickPort 
mouse from the unit. The 
T4600C’s active-matrix dis¬ 
play received only a “fair” 
overall rating because its colors 
aie relatively dull and iB view¬ 
ing angles are limited com¬ 
pared to the Sharp and NEC 
displays* 

The trackball on the third- 
runner-up AST PowerExec 
4/33SL-ColorPlus sits a little 
off-center on the front of the 
system, and you can easily con¬ 
trol the screen cursor while 
keeping your hands on the key¬ 
board. 

Four of the five systems in 
the High Performance cate¬ 
gory (4(1 MHz and taster) con¬ 
tain Intel clock-doubled 66- 
MHz processors; the Texas 
Instruments TravelMate 40()0E 
WinDX2/50 (it comes with ei¬ 
ther an active-matrix or dual- 
scan display) contains a 50- 
MHz clock-doubled chip. 

The Texas Instruments Trav¬ 
el Mate 4000E WinDX2/50 
contains an efficient memory 
subsy,siem and competes with 
notebooks with faster proces¬ 
sors. !t outperforms the 66- 
MHz Model 6500T in the Mi¬ 
crosoft Word and Lotus I -2-3 
for Windows benchmarks. 

The Olivetti Philos 44c and 
Gateway 2000 CoiorBook 
486DX-33 round out the Low 
Cost category. Both provide 
over 3 hours of battery life on 
their standard NiMH battery 
packs. The Olivetti’s active- 
matrix color display is manu¬ 
factured by Sharp and offers 
much better color quality than 
the Gateway 2000's passive- 
matrix display. However, the 
33-MHz Gateway 2000 out¬ 
performs the 25-MHz Olivetti 
model by almost 20 percent. 

The Gateway 2000 Color- 
Book’s retractable mouse, po¬ 
sitioned below the keyboard, 
is serviceable except that the 
ball and buttons are small. Sta¬ 
tus indicators are scarce and 
can be difficult to read. 

KEY 

Poor A Fa\rAA 

Good AAA Excenent AAAA 


BYTE B E S I 


COLOR 


Looking for the very best color? 


BEST OVERALL 


Sharp PC-8650 


This notebook sells for more than $1700 less than the runnef' 
up NEC UitraliteVersa 33C and gets an "excellent" screen- 
quality rating with its 8,4-inch active-matrix display. You can 
view images from a wide range of angles, and the display's 
colors are sharp and crisp. The system offers the second-best 
overall performance among 33-MHz color notebooks and is particularly 
proficient in doing disk-intensive tasks. The PC-865C1 ran for more than 
20 minutes longer on battery power than the UitraliteVersa 33C did. You 
can add up to 20 MB of RAM to the Sharp notebook, and the company offers 
on-site service. 








VnttDQWS 

EISE0F 

BflTTlIWUFE 

SCREEN 

SCREEN 

SCiEDI 



PRICE 

CPI 

SPEED 

ysE 

(HOUR&MIN) 

qUJUJlT 

SIZE (IN.) 

TECHNOLOGY 

BEST 

Sharp pc-eeso 

$3699 

DX/33 

3.76 

AAAA 

3:03 

AAAA 

8,4 

Active 

lUNteUP 

NEC UitraliteVersa 33C 

$5428 

SU33 

3.97 

AAAA 

2:41 

AAAA 

9,4 

Active 

lUHNEB-Uf 

ToBhibaT46(nC 

$4898 

SL/33 

3.58 

AAA 

4:34 

AA 

9.5 

Active 

lUWER-UF 

AST PowerExec 4/33SL-ColorPI(JS 

$4565 

SL/33 

3.23 

AAA 

3:50 

AAA 

9,5 

Active 

flUHNELUP 

HEtacMicrerote Model 4021G/CT 

$6215 

DXy33 

4.31 

AAA 

4:09 

AAA 

9,5 

Active 


When color quality and speed matter... 


HIGH PERFORMANCE 


Austin 466T 



The Austin 466T features a large 9.5-inch backlit active-matrix display and provides 
the second-best overall performance among color 66-MHz 486DX2-based systems. 
The unit is adept at running Windows graphics, thanks to its fast Western Digital 
90C24 video-processor chip, A standard NiMH battery provides average life of a 
little over 3 hours. You can instafl up to 32 MB of RAM and a 340MB bard drive. 
The integrated trackball is centrally located, which makes it easy to use for both 
right- and left-handed people. 






WNDDVIfS 

EASE or 

BATTEHT LIFE 

SCREEN 

SCREEN 

SGiEEN 



mcE 

CPI) 

SPEED 

USE 

(ROURSfilN} 

QUHHV 

SIHflH.) 

TiCHNDLOGr 

BEST 

Austin 46ST 

$4499 

DX2/66 

6.27 

AA 

3:11 

AAA 

9.5 

Active 

RI1NHER4JP 

Micro-IntemaUorTal HCP Model 65G0T $4100 

DX2/66 

5,55 

AAA 

3:15 

AAA 

8.5 

Active 

RUNMER4JP 

AMS53S6ACT 

$4875 

DX2/66 

6,63 

AAA 

2:18 

AAA 

9,5 

Active 

RIINNER-UP 

Tl TravelMate 4[XnEWIr>DX2/50 

$4678 

DK2/50 

5,34 

AAA 

2:23 

AAAA 

8,4 

Active 

RliNERdP 

Austin 466D 

$2999 

DX2/66 

6,10 

AA 

3:19 

AA 

9.5 

Dual scan 


Noed top-quality color and economy? 


LOW COST 


Sharp PC-8650 



With a retail price of $3699, this unit Is an outstanding value for an active-matrix color 
notebook (see Best Overall, above). An LCD Indicator panel, located on the screen hinge, 
Is visible when the system Is open or closed. Easily accessible compartments are 
provided for expansion, and a sliding eject button is included for the system's Type It 
PCMCIA slot. System documentation includes all necessary information for novice and 
experienced users. For those who value flat-out speed over color quality, the first runner- 
up Austin 486D offers a 66-MHz 486 for less than $3000, However, the quality of its 
duakscan screen doesn't match the Sharp's. 




PHSCf 

CPU 

m 

Sharp PC-aSSG 

$3699 

DX/33 

RLIMHER-UP 

Au8tln4€SD 

$2999 

DX2/66 

RUHNER-UP 

Olivetti Ptiilos 44c 

$3720 

SL/25 

RUHNER-UP 

Getewey mi CoiorBook 4S6DX-3a 

$2964 

DX/33 


WINDOWS 

EASE or 

BATTERY LIFE 

SCREEN 

SCREEN 

SCREEN 

SPEED 

USE 

(HOURSMIN) 

qtuum 

mm 

TECHNGLOOY 

3,76 

AAAA 

3:03 

AAAA 

8.4 

Active 

6,10 

AA 

3:19 

AA 

9.5 

Dual scan 

2,80 

AAA 

3:12 

AAA 

8.5 

Active 

3.42 

AAA 

3:26 

A 

9.4 

Passive 
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Heavy duty 
computing 
used to require 
a heavyweight 

workstation. Until now. 




Introducing the new PowerLite by RDI. 


Now you can take all die power of your desktop SPARC^ 
workstation with you wherever you go. 

Introducing RDIs PowerLite™ - an 8.5 pound portable 
microSPARC* workstation with the internal disk capacity 
and memory to perform aO your desktop fiinctions. 

And, for die first dme in portable compuring history you 
can equip your portable with a high resolution 1024 x 768 color 
aedve matrix LCD. Unmodified Solaris ensures compatibility 
with thousands of SPARC applications. Plus, a high speed 
internal FAX/modem allows you to send and receive 
information from anywhere. 

Call us at 1-8Q0-RDLLITE 
for more infomiarion on portable 
workstation solutions. 


■ Lightweight, sUm-linepackage: 83 pounds with battery 

I Desktop compatibility: 1024x 768 high resolution color LCD 

■ 100% compatibiliy with thousands of SUN applications with 
unmodified Sokrif LIC or 2.x 

I PoTver and upgradeability: 50 MHz microSPARC with over 

/ GB intemal disk capacity and 80 MB memory 

■ Unrestricted operation: Battery keyboard with integrated trackball 
internal FAXimodem allowing anywhere, anytime computing 

I Workstation connectivity: Ethernet, SCSI, serial parallel 
keyboardJmouse, external monitor 

■ Peripheral Expansion Unit providing two SBus slots and two 
3.5"S(3I device expansion bays 

€ 1391 Cwnpunr irx¥|KKXiiw. PcMninc 9 % UNktiiiiif of Csfp. unit all Span mdsiurb an- cmdKiiwfc; oi nrxiBni 

of SPAKC InrananniL Inc. raicniSPAAC k Ikceaed adiBid;^ m Son Mknjqiminii Inc; ^Ptoduen bcanq SPARC [iaikn9[iF«te bosod cgwi an an^lttn 
demlc^ bp Skin MiOTqmii, bn 
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B VTE 

B E S X 


DESKTOP REPUCEMENT 


Thanks to the processing power 
of 486-class CPUs, all the note- 
bcxiks in this review could qual¬ 
ify as desktop replacements. 
However, we limited the field to 
systems that provide external res¬ 
olutions of up to 1024 by 768 
pixels, accept 300-MB or larger 
hard dri ves, and support a dock¬ 
ing station* Fourteen qualified. 

The NEC UltraliteVersa 33C 
and the two other notebooks 
rJinked for Best Overall (33 MHz 
or slower) contain 33-MHz 
486SL processors and feature 
9.5-inch active-matrix displays. 
The UItraliteVersa's display pro¬ 
duced the highest overall screen 
quality for this application and 
lied for the best within our en¬ 
tire test sample. 

The Micro-lniemaiional HCP 
Performance Series, Model 
6500M, takes top honors in the 
High Performance category (40 
MHz or faster). Three of the four 
leaders in this category contain 
active-matrix color displays* The 
Model 6500 M was the mono¬ 
chrome exception. 

Micro-International uses a 
VL-Bus IDE interface in the 
Mod% ' 6500M, which ran the 
fastest in our disk-intensive Fox¬ 
Pro benchmark. 

The Austin 466D stands out 
in our Low Cost category (sys¬ 
tems below $4000) with its 
$2999 price tag. All three ranked 
systems in the Low Cost cate¬ 
gory contain dual-scan displays, 
which help reduce cost but pro¬ 
vide he low-average color qual¬ 
ity when compared to active- 
matrix color models. 


1tankin£S fer ^ Apiiiicilititi Consukr ed 



KEV 

Pocr A Fair AA 

Good AAA Excellent AAAA 


One system -For the o-fFice end the road... 


BEST OVERALL 


NEC UltraliteVersa 33C 


This ncitebaok is among the top performers in its Class, and its active-matrix 
color display Is second to none. The NEC computer outruns the Toshiba T460OC 
and AST PowerExec 4/33SL-CoiorP[us in ali our appiication-based and low-levet 
benchmarks. TTie efficiency of the NEC’s IBM hard drive subsystem is evident in 
the FoxPro test (2,4 times faster than the baseline notebook}. The unit is also 
proficient in the Windows low-level benchmarks: it achieved a 4.6 score compared to 2.7 and 
2.2 far the Toshiba and AST notebooks, respectively. The UltraiiteVersa 33C has a well-spaced keyboard, and a stan¬ 
dard cabled mouse attaches to either side of the unit to accommodate both right- and left-handed users. An LCD indi¬ 
cator window clearly displays status information {e.g., battery-charge level), and the system's documentation stands 
out for its clarity and comprehensiveness. The notebook supports only 12 M8 of RAM^ but it accommodates a 340- 
MB IDE hard drive, and its optional ($609) expansion chassis provides two ISA expansion slots and two drive bays. 






ovetjux 

EASEI^ 

MmurufE 

SCBEEN 

SCREEN 

MAI 


PWCf 

CPU 

SPEED 

USE 

(H04JI1S:MIN) 

(HJAUIY 

TfPE 

RAM (MB) 

BEST NECUItrailtEVersa33C 

$5428 

SL733 

3.52 

AAAA 

2:41 

AAAA 

Color 

12 

RUNNEII UP TGeliibaT4e00C 

$4898 

SL/33 

3.13 

AAA 

4:34 

AA 

Color 

20 

mnm? AST PowerExec 4/33&L-CokirPiys 

$4565 

SLi33 

2.99 

AAA 

3:50 

AAA 

Color 

32 


For spood ond -Flexibili-ty ... 


HIGH PERFORMANCE 


Micro lntematlonal HCP Model 6500M 


VL-Bus Video and IDE interfaces contribute to fine overall performance: The notebook 
is 2.8 times faster than the baseline machine in the disk-intensive FoxPro benchmark. 
Priced almost $2300 less than the AMS 5366 ACT, the Model 6500M Is also among 
the top three systems in battery life. It ran for close to 5 hours on its nickel cadmium 
battery pack. The unit features a large 9.6-inch monochrome display, supports up to 
20 MB of RAM, and accommodates a SAO-MB hard drive. The optional $520 expan¬ 
sion chassis provides four ISA expansion slots and two drive bays. The system fea¬ 
tures a comfortable keyboard, and Its trackball Is solid and easy to control. If speed and cotor are requirements, the 
AMS 5366 ACT outran the closest competitor in this group by almost 10 percent. 







BVERUi 

EASE OF 

BAMRYUEE 

SCREEN 

SCflfEH 

MAI 



PRICE 

CPU 

SPEED 

tISE 

{IK)URS:MIR) 

QUAinY 

TYPE 

RAM (MB) 

nsr 

Hlcro-lntematkinal HCP Model eSDOM 

$2600 

DX2/66 

4,56 

AAA 

4:54 

AAA 

Mono 

20 

RUMNERUP 

AMS53DGACT 

$4875 

DX2/66 

5,42 

AAA 

2:10 

AAA 

Color 

32 

n^HNERUP 

Ausliti 4SDT 

$4499 

DX2/66 

4.98 

AA 

3:11 

AAA 

Color 

32 

RtJHHEX-UP 

Micro-InterrietioAal HCP Model fiSODT 

$4100 

DX2/66 

4.73 

AAA 

3:15 

AAA 

Color 

20 


Need low cost and high speed? 


LOW COST 


Austin 466D 


\Wth a list price of $2999, the Austin 466D is the most economicai desktop replacement we 
ranked. It also significantly outperforms the runners-up. It is particularly proficient In videonn- 
tensive benchmarks, thanks to its Western Digital 90C24 vldeoiDrocessor chip. The notebook 
can display up to 256 colors {1024 by 768 pixels) on an external monitor. Colors produced 
on its dual-scan display were nondlstinol, and its range of viewing angles is relatively small. 
However, display quality was not a strength for any of the notebooks ranked In this category. 
The Austin 466D can hold 32 MB of RAM and a hard drive of up to 340 MB. Its $299 expansion chassis accepts two 
ISA expansion cards and two 373-1nch storage devices. An Integrated trackball is located In the middle of the unit. 






OVERALL 

EASEDF 

BAITERrUFE 

SCREEN 

SCREEN 

MAX. 


PHCl 

CPU 

SPEED 

USE 

(H(HiRS:lliN) 

QUAUTY 

TYPE 

RAM (MB) 

8Sr Austin 466D 

$2999 

DX2/66 

4.80 

AA 

3:19 

AA 

Color 

32 

RURMER-yp Eurocon aZQCD 

$3500 

DX2/66 

3.17 

AA 

3:29 

AA 

Color 

20 

MNNER-UP Sager NP74SD 

$3075 

DX2/66 

3.66 

AAA 

2:00 

A 

Color 

16 
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Mobile Multimedia 


M ultimedia’s ability lo combine 
text, graphics, animation, and 
sound to produce interactive 
presentations is no longer tied 
lo the desktop. We tested three portable 
486s from Bitwise, Scenario, and Toshi¬ 
ba that include sound cards, CD-ROM 
drives, speakers or headphones, and mi¬ 
crophone support. All three comply with 
the Multimedia PC Marketing Council’s 
recently updated MFC standard. 

The Bitwise Model 466/ACP, Sce¬ 
nario DynaVision IVMM, and Toshiba 
T6600C/CDV support maximum 16-bit 
sound-sample sizes, with sample rates 
of up to 44 kHz for recording digitized 
sound, and each can generate MIDI 
synthesized sound. Tlie Bitwise note¬ 
book uses Creative Labs’ Sound 
Blaster card, the DynaVision 1 VMM 
contains a custom configured 
Portable Sound Plus 
card from Digispeech, 
and the Toshiba note¬ 
book’s sound is gener¬ 
ated by MediaShare’s 
Mambo (ix., a DVl/ 

Elbe met ciird). 

Each system in¬ 
cludes a speaker or headphone system. 
The type of audio system you need de¬ 
pends on the sound quality you desire, as 
well as considerations like space and 
whether the sound needs to be heard by 
others. The Scenario system uses an ex¬ 
ternal speaker (1.8 by 2.8 by 7 inches) 
that plugs into the side of the unit. It 
features a volume control and a head¬ 
phone input jack. Bitwise provides 
small stereo headphones for its multi- 
media unit, and the Toshiba’s .sound 
plays through two speakers located on 
the front of the system. 


OD-ROM DR IVIES 

All three systems use CD-ROM drives 
that support CD Audio, CD Extended 
Architecture, and Kodak Photo CD mul- 



B^Wise Model 4€6/ACP 



Toshiba 

TEfiOOC/CDV 


tisession standards. 

(Single-session Ko¬ 
dak Photo CD play¬ 
ers can show only 
pictures recorded in 
the initial session, 
while multisession 
players can show 
pictures added after 
the first recording.) 

Each unit uses SCSI CD-ROM inter¬ 
faces. The CD-ROM data transfer rate 
for the DynaVision I VMM is rated at 
up to 3.^0 KBps; the Toshiba and Bit- 
Wise notebooks are rated at a maximum 
of 3(X) KBps. The BilWise’s CD-ROM 
drive provides the 
fastest rated average 
access time (280 ms); 
the average access 
time on the Scenario 
and Toshiba notebooks 
is 200 ms. 

Scenario’s DynaVi¬ 
sion IVMM was the 
lightest system at 11.6 
pounds, while the Bit- 
Wise and Toshiba units were 
hulking at 22 and 19,3 pounds, respec¬ 
tively. All three systems are reminiscent 
of early portable units. The Bitwise 
Model 466/ACP uses a lunch-box-style 
case with a keyboard that 
snaps off the front of the 
box to expose a display 
that tilts forward. The 
Toshiba T66(XK:/CDV re¬ 
quires a great deal of desk 
space (4.7 by 15.4 by 12.6 
inches), but it features a de¬ 
tachable keyboard. 

Scenario’s DynaVision 
IVMM consists of a Texas In 
struments TravelMate 4()Q0E 
WinDX2/50 look-alike mounted S»sariePpalTsion m 
on top of a lower unit that houses a 
CD-ROM drive and sound bo^ird. This is 
the only one of the three that runs on 
battery power. 

These three multimedia units all use a 


high-quality active-ma- 
trix color display. We 
rated the color quality 
of the Bitwise and Sce¬ 
nario screens slightly 
higher than the Toshi¬ 
ba display. However, 
the Toshiba’s screen is 
the largest of the 
three—10.4 inches diagonally. 

The Scenario’s notebook design lim¬ 
its its memory expansion to 20 MB and 
the number of keys to 83. The Bitwise 
Lind Toshiba notebooks use full-size 101- 
key keyboards and support 32 and 40 
MB of RAM. respectively. 


R^RFORMANCE 



Each system delivers similar overall 
perfomiance. Tlie Toshiba and Bitwise 
notebooks contain 66-MHz DX2 proces¬ 
sors (the Bitwise also features a 128- 
KB secondary memory cache). The Sce¬ 
nario DynaVision uses a 50-MHz DX2 
CPU, but it can compete with sy.stems 
with higher clock speeds because of its 
efficieni memory architecture. 

A final note; The recently introduced 
Panasonic CF-V21P arrived too late for 
testing, but its unique features deserve 
mention. The CF-V21P is the first 
notebook to support an internal 
3%mch CD-ROM drive. The 
CD-ROM drive slot also accepts 
a floppy drive, a second battery 
pack, or a TV tuner 
with VCR input. The 
system features an 
upgradable 50-MHz 
486DX2 CPU, expands 
lo 20 MB, and supports a 
20Q-MB hard drive. The 
portable accepts three detach¬ 
able displays (i.e., mono¬ 
chrome, 10.4-inch active-matrix color, 
and a pen-operated module that fits over 
the keyboard). It supports external res¬ 
olutions of up to 1024 by 768 pixels. 


HOW THEY COMPARE 


mm 

ma 

m 

ovnuli 

SPUD 

ntSlOF 

USE 

SCRHN 

iluAim 

DISRAV 

WEICHT 

(US.) 

DIMEHSIOttS 

(FTWD) 

Bitwise Model 4€€/ACP 

$7995 

0X2/66 

4.35 

Fair 

ExceJIent 

Activfrmatrix color 

22 


Scenario DynaVision IVMM 

$6995 

0X2/50 

4.47 

Gtxid 

E>ice1lent 

Actlve^matrix color 

11.6 

3.4xll)c8,5 

Toshiba TD6O0C/CDV 

$6999 

DX2/66 

4.64 

Excetlerrt 

Good 

Active-matrix color 

19.3 

4,7x15,4x12.6 
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WE JUST PUT MORE DISTANCE 
BETWEEN RLN AND OINER 
REMOTE ACCESS SOUmONS. 


For some time. Remote 
LAN Node® has been ac¬ 
knowledged as the best 
remote 
node 
solution 
you can 
buy, let¬ 
ting users 
dial into 
their 
LANs 
and work 
just as if 
they were 

cormected. And it's been pro¬ 
ven in use across the world. 
Now RLN'^ 2.0 has really left 
the others in the dust. 

RLN now supports token- 
ring as well as Ethernet. In 
fact, you can access either 
one with the same client 
software. RLN is the only 
remote access solution that 
works in virtually any single 
or interconnected network 
environment. 

There's also new SNMP 
support, and a built-in 
Windows^-based Remote 
Manager console for server 
management from any 
remote PC. You can also 
simultaneously update user 
information on multiple 
servers from a single loca¬ 
tion. And RLN has a 
Custom CUent Build 
utility, so configuring 




4B6 server for 4,8 or 16 
simultaneous users, or as 
software-only for 2-16 
simultaneous users^ 



your remote clients is easier. 

RLN has always included 
powerful security features. 
But now that we've added 
enhanced data 
encryption, pass¬ 
word aging and 
support for 
Challenge 
Handshake 
Authentication 
Protocol 
(CHAP), it's 
the most 
secure solution 
you can buy. 

So call for 
more infor¬ 
mation and 
a free demo 
copy of RLN software that 
will let you dial in and see 
what it's like to be a remote 
node. We'll also send you an 
informative white paper on 
remote computing. 

Like RLN users the 
world over, you'll see what 
lengths we've gone to, to 
make sure no other remote 
solution comes close. 

1-800-348-3221, ext. 57DD* 



DGA 

The Freedom To Communicate. 

'Or caU 475-S38(i, &19S4 Digital 
Assodate$, fjic Ail rights reseroed. DCA and Remote LAM 
Node are registered trademarks and RLM (s o trademark of 
Digital Communimtkftis Associates, inc, Windows is a trade¬ 
mark ofMicroso^ CorjrotatiotL Ail father trademarks are the 
property of their metiers. 
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I.AB REPORT: 486-BASED PORTABLES 


SUBNOTEBOOKS 


S ubnotebooks are the lightest 
and smallevSi DOS and Win¬ 
dows portables. However, 
there is a trade-off between 
portability and functionality. By 
definition, all came with external 
floppy drives and downsize key¬ 
boards (the Gateway models also 
have nonstandard I/O ports). But 
subnotebooks are also competi¬ 
tively priced: The average price 
(not including the $2300 color 
Sager NP440C) was $2183, 

We tested eight subnotebooks 
with traveling weights (i.e„ sys^ 
tern, external 3’/!-inch floppy drive, 

AC adapter, and power cord) of 
under 7 pounds. While the system 
size and weight of a subnotebook 
are less than a notebook, keep in 
mind that traveling with all the re¬ 
lated subnotebook components can 
be cumbersome. For example, the 
average weight of a subnotebook 
and battery was only 4 pounds, but when you add the external 
floppy drive and AC adapter, the average weight increases to 
6 pounds. 

All the subnotebooks tested support VGA resolution 
(640 by 480 pixels) and feamre passive-matrix monochrome 
LCDs, except for the Sager NP440C, which uses a passive- 
matrix color LCD. In this section, we named only a Best 
Overall winner; we found that overall performance and sys¬ 
tem prices among these units were too similar to justify High 
Performance and Low Cost rankings. 

Subnotebooks may be small, but they don’t necessarily 
lack expansion capabilities. The eight sobnotebooks support 
up to 20 MB of RAM, and you can configure them with IDE 
hard drives ranging in capacity from 120 MB (Sager NP440C 
and Altima Traveler) to 200 MB (Caf 486 Subnote), With 
their 486 processors, external keyboard ports, and support of 
external monitors in resolutions of up to 1024 by 768 pixels 
(the Altima Traveler is limited to 640 by 480 pixels exter¬ 
nally), these sLibnotebooks 
can function well on the 
desktop. Each of the sub¬ 
notebooks we tested provides 
a Type 11 PCMCIA slot for 
network adapters or mo¬ 
dems. 

The Zenith Data Systems 
Z-Lite 425SL Model 170W 
and Packard Bell Diplomat 
I70M Subnotebook pro¬ 
duced the highest overall rat¬ 
ings. However, the runners- 


SL-ENHANCED CPUS: POWER MISERS, BUT RARE 

The Mitac Micronote Performance Model 4Q21C/CT is the only notebook in this re¬ 
view that uses an St-enhanced processor (33-MHz 486DXL It provides the second- 
longest battery life 14 hour$, d minutes) among active-matrix color notebooks. The 
Mftac Micmnote Ole Subnotebook Model 4010F and Sager NP440C subnotebooks 
also make use of SL-enhanced technotogy (25-MHz 48SSX pix>ces5ors|. The Model 
401QF's battery life (2 hours, 57 niiniites) Is slightly below average for subnote¬ 
books. The NP440C contains a passive-matrix color display that limits its battery life 
{1 hour, 55 minutes) In our Thumper 2 battery test. 

Utilizing Intel's system management modet the SL-enhanced technology provides 
the necessary power for applications while the system is conserving energy. Active 
power management turns hardware components on and off on an as-needed basis. 
SL-enhanced technology uses dock-throttiing, where the CPU can distinguish between 
the amouttl of power needed to run at a lower clock frequency le.g., for a word pro¬ 
cessing application) or at a higher clock frequency. Stop Clock lets the 4SS5L CPU 
opemte at any frequency (from 0 MHz to the maximum)^ and Auto Idle automatically 
reduces tiie average power that a 4560X2 CPU consumes by as much as 10 percent 


ltankin£$ for Thii Application Considefed 


WSPWV WfitITV 20% 





up provided some strong overall competition, and unranked 
subnotebooks made strong showings in individual tests. 

The Altima Traveler is a close second to the Zenith onil in 
battery life, running for close to 47: hours on its NiMH battery 
pack. The system’s S-inch monochrome display received the 
highest screen-quality rating among subnotebooks and stands 
out for its smooth transitions from light to dark areas. Per¬ 
formance is not this 25-MHz system's strength, because it 
possesses a relatively slow memory subsystem. The Altima 
Traveler features a high-quality keyboard, and its LCD indi¬ 
cator panel is visible when the unit is open or closed. An in¬ 
tegrated trackball is located above the keyboard on the right- 
hand .side of the system. 

We tested two versions of the Gateway 2000 HandBook. 
They're identical except for their CPUs (486SX/25 and 
486DX2/40). Besides being the smallest (1.6 by 9.75 by 5.9 
inches) and lightest (5.1 pounds, with accessories) subnote¬ 
books we received, their Sanyo screens offer similar gray¬ 
scale quality and an overall ‘'excellent'’ rating. However, the 
HandBook display is only 4 inches high and 7,9 inches mea¬ 
sured diagonaUy. Battery life is only around 27: hours, the 
shortest among monochrome sub notebooks, using their stan¬ 
dard NiMH battery packs. 

The 40-MHz 486DX2 HandBook provides better overall 
performance than its cousin. However, the 40-MHz modePs 
memory subsystem is slow, and the unit performs poorly in 
BYTE’s Windows VGA tests. The 25-MHz HandBook is 
among the slowest subnotebooks in its class. The parallel 
port on both Gateway units is nonstandard and requires a spe¬ 
cial adapter (which could be easily lost) to connect a printer 
or the external floppy drive. The HandBooks’ eraser-shaped 
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The best sound is not in the cards. 



are not a card carrying 

lember of the computer set, you have to hear 
’ORT-ABLE Sound Plus from DSP Solutions, 
'ou know, those real smart people who make 
imple sound solutions, 

PORT-ABLE Sound Plus is the first portable 
xternal sound peripheral to deliver 16 Bit CD 
luality music with stereo audio capabilities. 
iOd, sinoe you just plug into your IBM PC or 
ompatible, desktop or laptop parallel port, you 
lo not need an engineering degree or even a 
crewdriver, 

When you compare 
’ORT-ABLE Sound Plus to 
ny other external sound 
leripherals, you will see 
vhy anything else is just 
loise. PORT-ABLE Sound 
’lus is based on advanced 
)igital Signal Processing 
echnology, so you 
vill enjoy the greatest 


compression capability with the highest quality 
sounds. Here is something else that will be music 
to your ears. PORT-ABLE Sound Plus comes 
complete with everything you need including a 
high fidelity speaker and built-in microphone. 
There is an “Audio-in" for a CD or tape player 
and a 'line-out” for external powered stereo 
speakers. Even a built-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hali 
or across the country, with PORTABLE Sound 
Plus, you have all ttie cards you need to play 
right in your hip pocket. The hinged design lets 
you flip up the unit if you are short on desk space 
or lap space. And, the power will always be with 
you whether you use rechargeable or non- 
rechargeable AA batteries. PORTABLE Sound 
Plus also comes equipped with an AC/DC power 
converter. 

As a bonus, you will get 
all the software you need to 
communicate, Like Lotus 
Sound'" an OLE server for 
Windows 3.1. WinReader for 
Windows 3.1, a handy text- 
to-speedi utili^, DSP Solution’s 
DOSTalk and DOSReader 
text-to-speech applications. 
Show & Tell For Kids'" for 


Windows-an easy to use MultiMedia Authoring 
program, ft Is also Sound Blaster and AdLib 
compatible. 

Why compromise on quality, portability, 
compatibility or affordability? When all the cards 
are on the table, PORTABLE Sound Plus from 
DSP Solutions is your ace in the hole. Suggested 
retail is only 3239.00 USD. 



To order or obtain more information about 
PORTABLE Sound Plus, write or call DSP 
Solutions, or, contact your local dealer, 
European Office; LesAtgorithmes/ABS B.P, 29 
2000 Route des Luciotes 
06901 Sophia-Antipoiis Cedex 
France 





Tel: (33) 92 94 47 74 - Fax: (33) 93 95 80 52 


PORTABLE Sound Plus is 3 trademarti of DSP Soluitons, Inc. All oltier product 
n^mesi 3ie tradumfliks or Tegistcrad trademarks ul their r^pectl've owners. 
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Science has found a 
cure for snoring. 
At least during your 
presentation. 


It’s the new Phaser^ 220 color printer by Tektronix.*It’s come with an airbag. The Phaser 220 also offers true 


affordable. It’s easy to use. And it’s the best 
way to keep people awake without ihc use of 
costly stimulants. How? Quite simply, amaz¬ 
ing color. The Phaser 220’s SuperCell 600 
technology allows you to print a 
whopping 600 x 300 dots-per-inch. 

And in lay terms, that’s a lotta dots. 

And a lotta dots means your annual 
reports will yodel, your pie charts 



Adobe* PostScript "Level 2 and supports PCs, 
Macs, workstations iind just about every net¬ 
work interconnect. Add to this the fact that 
it’s reliable, has multiple paper trays and a 
huge print capacity and you’ve got 
yourself one tough workhorse. For a 
free Phaser 220 print sample or the 
name of your nearest Tektronix deal¬ 
er, call 800/835-6100, department 


^ . Tlif Phasfr 20G serin slartx fit a suggested retail prUt , ,-1 ^ i ^ r ■ i i 

Will do backflips and your bar graphs 4 aniy$ 2 , 9 Qs. 34J. For taxed information, call 

will announce their presence with authority. Plus you get 503/682-7450, and ask for document #5003. But don’t 
all this great color at two pages per minute on most com- wait too long. Because business is getting more and more 

mon laser papers. At this speed, it should Tektronix competitive. And if you snooze, you lose. 

/ 

IB it tindetnaik ulTcklrtiniJi. Inc^. PoslScripl ia a UmJeraaik al Atkiic SvcLciiis. Inc. .yi odicr mioicf lire tnideinsjl^^ or rcgiBlered LmdeniarkB of llieir respective companies. 
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pointing device, EZ Poinl, 
mimics IBM^s acclaimed 
TrackPoint 11 but bcks its ease 
of use (see the text box “New 
Poinieni” for details). 

The unranked (see the “Roll 
Call” on page 180) Milac Mi¬ 
cronote Lite Subnotebook 
Model 401 OF outperfonns the 
other 25-MHz subnotebooks in 
each of the application-based 
benchmarks due primarily to 
its fast memory subsystem* ll 
ran for about 3 hours on its 
nickel-cadmium batteiy pack, 
and its monochrome display 
produces average gray scales 
but an overall rating of “fair.’* 
The Mitac Model 4010F*s ex- 
temal Hoppy drive plugs into 
a PCMCIA slot, leaving one 
available slot when in use, and 
its integrated trackball is cen¬ 
tered on a hand-rest below the 
keyboard, which is ideal for 
right- and left-handed users. 
The eject switches for the 
PCMCIA slots are located on 
the iront of the case and are not 
labeled. Function keys are half- 
size, and arrow keys are not 
separated from the cursor di¬ 
rection keys. 

The Sager NP440C*s 8-inch 
Sanyo passive-matrix display 
delivers acceptable color. How¬ 
ever, the trade-off for color is 
battery life—the unit runs for 
only 2 hours on its nickel-cad¬ 
mium battery pack, which is 
over an hour less than the av¬ 
erage for subnotebooks. The 
NP44(X^ performed well in our 
application benchmarks, with 
an overall score of 2.43, which 
makes it the third fastest among 
subnotebooks tested. Function 
and special keys (e.g,, Page¬ 
Down, PageUp, Home, and 
End) are half-size, and LED in¬ 
dicators, the suspend switch, 
and brightness/contrast con¬ 
trols are bunched together 
above the keyboard, which 
saves .space. The NP44DC“s in¬ 
tegrated trackball sits to the 
right of the keyboard, which 
places your hand in an awk¬ 
ward position. 

The Caf 486 Subnote fea¬ 
tures a high-quality keyboard 
with average-size keys. Its in- 

Kor 

Poor A Fair A A 

Good AAA Excel tent A AAA 


BYTE BEST 


SUBNOTEBOOKS 


For small size without: compromise... 


BEST OVERALL 


Packard Bell Diplomat 170M Subnoteliook 





This slimline, modular unit (and Its mom expensive look- 
alike from Zenith Data Systems) conn petes with similarly 
equipped monochrome notebooks in performance. The 
adapter on both systems attaches to the back of the 
external synneh floppy drive. The combined unit then 
attaches to the left-hand side of the system, giving the appearance 
miGss unit, A detach able trackball screws onto the front 
OT me system and can be used by either hand. However, the keyboards 
are very small and will take some time for touch-typists to adjust to. 

Both units ran for over 4 hours on their NiMH battery packs. Both 
use identical 8,5-inch monochrome displays that produce slightly above average gray scales and an overall “ex¬ 
cellent'" screen-quality rating. 






SUBNIFTEBOOK 

EASEQF 

bathrylife 

SCREEH 

SCREEN 

MAX 



PflICE 

CPU 

OVUtALLSPEO 

use 

(HOUirS:Mllt) 

QUIUIV 

SJZEdR.) 

HAA0DISK{MB) 

lEST 

PB OIpJomat 17QU Subootebook 

$2100 

SU25 

2.65 

AAA 

4:04 

AAAA 

S.5 

170 

IWKNEI-OP 

ZOSMJte42SSL Model 17aW 

$2499 

SU25 

2.65 

AAA 

4:22 

AAAA 

8.5 

170 

lUNHEB-HP 

Altime Traveler 

$2499 

S1725 

2.44 

AA 

4:21 

AAAA 

8.0 

120 

iUNNEf^P 

Gateway 2m HandBoolc 486SX-25 

$1495 

SK/25 

2.38 

AAA 

2:37 

AAAA 

7.9 

130 

»lNNEfi^lP 

Gateway 2000 HandBook 4a@DX2-4D 

$1995 

DX2740 

2.98 

AAA 

2:37 

AAAA 

7.9 

130 


tegrated trackball and buttons 
are located below the keyboard 
at opposite ends of the system, 
and its external 3'/t-inch floppy 
drive is bigger iind bulkier lhan 
those provided with other sub¬ 


notebooks. Tlie Caffs Toshiba 
IDE hard drive subsy.stem per¬ 
formed well in our disk-inten¬ 
sive benchmarks. However, 
with an overall score of 2.39, it 
ranks in the second half of the 


subnotebook field. The stan¬ 
dard nickel-cadmium battery 
provided over 3 hours of life, 
iatd ihe unit’s monochrome dis¬ 
play stands out for its gray¬ 
scale quality. 


Litiiium Promises Longer Battery Life 

Lithium is a volatile and potentially explosive chemical that nevenheless may become the 
power source of choice for rechargeable batteries. Several American and Japanese 
companies are currently working to commercialize the chemical. 

Nickel-cadmium batteries, currently the most common used in portables (18 in our 
sample used them), may gradually be phased out because of memory-drain problems. 
Recharging a nickel-cadmium battery that’s not fully discharged can keep the battery from 
ever being fully charged again. NiMH (nickel-metal-hydride), which doesn’t suffer from 
this problem and can last longer, has become an alternative for some vendors; we tested 
17 notebooks that used this battery chemistry. 

Recently, Toshiba introduced the Portege T34C)0 series of .subnotebooks, which are the 
first portables to use rechargeable litiiium-ion batteries. The Portege was introduced loo 
late to be tested for this report, but Toshiba claims that a lithium-ion battery will provide 75 
percent longer life for the same weight as a nickel-cadmium battery and 50 percent more 
life lhan a standard NiMH battery of equal weight. Lithium-ion batteries do not suffer 
from memory drain. 

Lithium-polymer batteries, being developed by Valence Technology, may become 
another lithium-based power source. Still in its early development, the lithium-polymer 
battery looks like a sheet of plastic about the size of a playing card. Valence Technology 
claims that it weighs 75 percent less and will run four limes longer on a single charge lhan 
a nickcl-cadmium battery of similar weight. Lithium-polymer batteries can be molded into 
any shape. The batteries support high-energy densities, do not have memory-drain 
problems, and use environmentally safe materials. However, lithium-polymer batteries 
have a limited life cycle of 175 hours and arc not expected to be economically viable for 
several years. 
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HONORABLE MENTIONS 


We liked the AST Powei£xec 4/33SLT:olorPlus’s 

integrated tilt stand. Two adjustable pins located under the unit 

let you adjust the 
typing position of 
the keyboard (simi¬ 
lar to a typical AT- 
compatible key¬ 
board), resulting in 
less strain on your 
hands and wrists. 


Unique features of the Olivetti Philos 44 land 

Philos 44c) separate it from the rest of the notebook 
systems. Its keyboard Alps up on hinges (no tools are 
needed) to provide easy access to its removable hard drive 
and battery pack. A 
mouse pops out from 
the right-hand side of 
the unit with the 
click of a button, and 
a dedicated numeric 
keypad is positioned 
above the keyboard. 

An integrated 
microphone ts also 
a distinguishing 
feature. l> 


The modular subnotebook 
design used by the Zenith I- 
IJte42SSL Mode) 170W and 
Packard Bell EMplomat i70M 
Subnotebook results In a very 
slimline appearance, the AC adapter 
snaps onto the back of the unit's external 
floppy drive. The contbined unit then attaches to the left-hand 
side of the system via a small cable that protrudes from the 
floppy drive. A separate cable for the AC adapter is included 
that lets you bypass the floppy drive and connect directly to 
the system. 


Typical integrated pointing devices can be 

cumbersome for left-handers. The 
cabled PS/2-style mice provided with 
the NEC UJiraliteVersa 33C and NCR 
Safari 3180 alleviate this problem 
by attaching to either 
side of the notebook. 

These mice provide Ml 
Windows functionality with better feel 
and control than most integrated 
trackballs or oilier poiniing devices. 






Dul>ious AdileveiTieiTts 




To receive a generic manual after spending thousands of dollars for a new system is not reassuring to users who 
warn and deserve expert technical support from the vendor. Aspen, Mitsuba, AMS, and Eurocom don’t lake the time or 
spend the money to produce their own documentation, which can be invaluable to botli novice and experienced users, 
The manuals they include don’t mention specific vendor or product names and lack key items, .such as troubleshootin] 
a glossary of terms, and an index. 


The Mitac Micronote Lite Subnotebook Model 4010F attaches 

its external floppy drive through its PCMCIA slot. Although it's an 
innovative use of the latest technology, diere are a few drawbacks. 

Because the floppy drive takes up a PCMCIA skit, it leaves you with only 
one remaining slot. Also, you must disconnect the tloppy drive to ifistall 
a Type III PCMCIA card. 
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Two FuU-Eength iSA Slots. 

Connections are evctything. 
And this machine allows for 
plenty^themet, videOf 
ycmnanveit 


High perfonnance 486'“DX2, 
Blazing 66MHz, backed by our 
ezdoaive turbo cache, forunpar' 
alley worbtadon performance. 


} 


Optional Binlt^in 5.25^ 
CD ROM. The medium 
with capacity for video 
dips, graphics, phcrto CDs, 
or an entire get oF manuals. 


PCMQA Expandability. 

Ttie T660OC offers a huge 
wealth of commLinication 
and expansion options, 
including a 16mm 
PCMCIA 2.01 


compliant slot large 
enough for a hard 
drivel 

Built-jn Stereo 

Speakers. 

Quality audio adds 
another dimension 
to any program. 
With Microsoft* 
Microphone"" 
included, your 
wo-rk can speak 
for itself. 


■ ■1 tii«i iTvi«mvivviiivi»i ■■ tit ««■« till till i III tit fiittiitt 



Take your entire show on the road. The new Toshiba T6600C Series represents 
the most advanced technology and muscle we've ever put into a portable. With its 
486'"DX2 processor, dual ISA full-slot expansion, and huge storage options, the 
T6600C Series deliver the power and capacity for the most demancW portable 
applications, from network analysis to software development to full-blown 
multimedia, if you need to tour with a great deal of force, this is your system. 

Feel the force. For your nearest dealer, call 1-800 457-7777. 

In Touch with Tomorrow 

TOSHIBA 



The New T6600C Series 


• Intel 4C6"DX2/66MHz 

■ SMB RAM expandable to 40MB RAM 

• 10.4" cobr active matrix TFI-LCD screen 

' SVCA display with 640x48(bt256 color fesoEndcn 

• 510M6HOD 

• Two full Icngd^ ISA slots 

• One 16mm PCMCIA 2.01 oompliant slot 

■ Bnili-in SGI with externa] SCSE-fl port 

■ MiCEOsofc® Sound System'" 

■ 5.25' half height ^OOnis double speed CD-ROM 
fT6600CyrD aniTftSOOCXDV modds only) 

• MedaShare*Mambo'" DVI^'/Ethemet"' boad 
fT66(X)OCDV model only) 


© 1993 Toshiba Ameiim Information Systems, Inc The hitel Inside logo is a tiadEmark of Intel Corporation All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 

^iSKS is a registered trademark. 
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ROLL CALL OF PORTABLES TESTED 


NOTEBOOKS 







OVERALL 

BATTERY llfE 

EASE OF 

SCREEN 

VENDOR 

MDDEL 

CPU 

DISPLAY TECHHDLOGV 

SPEEDS 

(HOURS: ilN) 

USE 

UUALin 

AMS, Inc, 

5^ ACT 

DX2/66 

Color 

Active 

5.42 

2:18 

AAA 

AAA 

Aspen Computer 

Universa 

DX2/66 

Color 

Active 

4,01 

3:02 

AA 

AA 

AST Resea reft. Inc, 

Bravo NB 4^25 3 Color 

SX/25 

Color 

Dual scan 

2.33 

1:56 

AAA 

AA 

AST Research, Inc. 

Bravo NB 4/25 S Mono 

sxy25 

Mono 

Passive 

2.32 

2:55 

AAA 

AAA 

AST Research, Inc, 

PowerExec 

4/33SL-ColorPlus 

SL/33 

Color 

Active 

2.99 

3:50 

AAA 

AAA 

Austin Computer Systems 

466D 

0X2/66 

Color 

Dual scan 

4.80 

3:19 

AA 

AA 

Austin Computer Systems 

466T 

DX2/66 

Color 

Active 

4,98 

3:11 

AA 

AAA 

Bitwise Designs, Inc, 

Model 466/ACP 

DX2/66 

Color 

Active 

4.35 

N/A 

AA 

AAAA 

Commax TechnoEopies, lr>c. 

SmartbooK 

DX2/50 

Mono 

Passive 

2.87 

2:25 

AA 

AAA 

Compaq Cemputer Corp. 

LTE Lite4/33C 

31733 

Color 

Active 

3*35 

2:23 

AA 

AAAA 

Digital Equipment Corp. 

DECpc 425SL 

SL^5 

Mono 

Passive 

259 

5:56 

AAA 

A 

Eurooom 

8200D 

DX2/66 

Color 

Dual scan 

3.17 

3:29 

AA 

AA 

Eurocom 

S20OT 

DX2/66 

Color 

Active 

4,79 

2:53 

AA 

AA 

Gateway 2000 

ColorBod^ 486DX-33 

DX/33 

Cotor 

Passive 

2*87 

3:26 

AAA 

A 

Gateway 2000 

ColorBook 4aeSX-25 

sms 

Color 

Passive 

2,22 

3:49 

AAA 

A 

Mlcrchlntemational. inc. 

HCP Performance Series, 

Model 6500M 

DX2/66 

Mono 

Passive 

4.56 

, 4:54 

AA.A 

AAA 

Micro-1 ntemalional, Inc. 

HCP Performance Series, 

Model 6500T 

DX2/66 

Color 

/Vciive 

4.73 

3:15 

AAA 

AAA 

Mitac U.S.A., Inc* 

Micronote Value 

Model 4O20G/C 

SX/33 

Color 

Passive 

3.11 

1:35 

AAA 

A 

Mitac U.S.A.. Inc* 

Micronote Performance 

Model 4021G/CT 

DX/33 

Color 

Active 

3.69 

4:09 

AAA 

AAA 

Mrtsuba Corp, 

Ninja ll/DX2^6 

DX2/66 

Mono 

Passive 

4.62 

5:05 

AA 

AAA 

NCR Corp. 

3150 

sms 

Color 

Active 

1,88 

3:12 

AAA 

AAA 

NCR Corp. 

Safari 3180 

SL/33 

Color 

Active 

3.45 

2:54 

AAA 

AAA 

1 NEC Technologies, Inc. 

DttraliteVersa 33C 

3U33 

Cotor 

Active 

3^2 

2:41 

A AAA 

AAAA 

Olivetti North America 

Philos 44 

SL/25 

Mono 

Passive 

2.32 

3:33 

AAA 

A 

Olivetti North America 

Philos 44c 

SU2S 

Color 

Active 

2.52 

3:12 

AAA 

AAA 

Sager Midem Computer, inc. 

NP746D 

DX2/66 

Color 

Dual scan 

3.66 

2:00 

AAA 

A 

Sager MitJem Computer, Inc. 

NP846T 

DX2/66 

Color 

Active 

4.72 

3:07 

AAA 

AA 

Scenario, Inc. 

DynaVision IVMM 

DX^SO 

Color 

Active 

4.47 

3:19 

AAA 

AAAA 

i Sharp Electronics Corp. 

PC-8650 

DX/33 

Color 

Acilve 

3,33 

3:03 

AAAA 

AAAA 

Tandy Corp, 

3900HO 

SLC/25 

Mono 

Passive 

1.36 

3:22 

A 

AA 

Texas Instruments, Inc. 

TravelMate 4000E 

WinDX2/50 

DX2/50 

Color 

Active 

4.46 

2:23 

AAA 

AAAA 

Texas Instruments, Inc. 

TravelMate 4000E 

WinDX2/50 

DX2/50 

Color 

Dual scan 

4.56 

2:23 

AAA 

AA 

Texas Instmments, Inc, 

TravelMate 4CiOOE 

WinSX/25 

SX/25 

Cok3r 

Passive 

2.72 

2:20 

AAA 

AA 

Toshiba America 

T4600C 

SL/33 

Color 

Active 

313 

4:34 

AAA 

AA 

Toshiba America 

T66O0G/CDV 

DX2/66 

Color 

Active 

4,64 

N/A 

AAAA 

AAA 

Zenith Data Systems 

Z-Note 433Lnp+ 

SL/33 

Color 

DuaE scan 

3.20 

3:30 

AAAA 

A 

i Zenith Date Systems 

Z-Star 433VL Model 200 

SLC/33 

Mono 

Passive 

1,50 

4:26 

AA 

AAAA 

Zenith Data Systems 

Z-Star433VLp Model 200 

SLC/33 

Color 

Passive 

1.55 

3:39 

AA 

AA 

SUBNOTEBOOKS 








Altima Systems, Inc. 

Traveler 

SL/25 

Mono 

Passive 

2.23 

4:21 

AA 

AAAA 

Cat TochnoEogy, Inc, 

486 Subnote 

SL/33 

Mono 

Passive 

2.39 

3:19 

AAA 

AAA 

Gateway 2000 

HandBook 4860X2^0 

DX2/40 

Mono 

Passive 

2.56 

2:37 

AAA 

AAAA 

Gateway 2000 

HandBook486SX-25 

sx;25 

Mono 

Passive 

2*18 

2:37 

AAA 

AAAA 

Mitac U S.A, Inc. 

Micronote Lite Subnotebook 
Model 401 OF 

SX/25 

Mono 

Passive 

2.56 

2:57 

AA 

AA 

Packard Bell Etectronics, Inc. 

Diplomat 17QM Subnotebook 

SU25 

Mono 

Passive 

2.38 

4:04 

AAA 

AAAA 

Sager Mictem Computer. Inc. 

NP440C 

SX/25 

Color 

Passive 

2.43 

1:55 

AAA 

A 

Zenith Data Systems 

z-ute 425SL Model 170W 

SL/25 

Mono 

Passive 

2*04 

4:22 

AAA 

AAAA 


^ = BYTE Besl. 


Key; Poor A Fair A A. Good AAA Excellent A AAA N/A= Not ^ppilcgble;: notebooks did not include batteries. 
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PRICE 

AS TESTED 

PCIflTmC 

DEVICE 

DIMEMSiOkS 

(HxWxD) 

WEIGHT 

(LHS.)* 

MAXIHIUi 

HAM (MB) 

PHONE 

TOLL-FREE 

PHONE 

JNQUJRY 

HUMBER 

54875 

Integrated trackball 

2x11.1x8.58 

6.50 

32 

(818) 814^851 

(800) 886-2671 

1146 

S4395 

Integrated tracldsall 

19x11x8,5 

7.20 

20 

(716) 626-0315 

(800)472-3273 

1147 

52850 

Integrated trackball 

1.7x11.7x8.3 

6.00 

20 

(714) 727-4141 

(800)876-4278 

1148 

$2045 

Integrated trackball 

17x117x8,8 

6.00 

20 

(714) 7274141 

(800) 876-4278 

1149 

54S65 

Detachable trackball 

198 X 115x8.5 

6.90 

32 

(714)727-4141 

(800)876^4278 

1150 

$2999 

htegrated trackball 

2x11.1 xa5a 

7.30 

32 

(512) 338-3500 

(800) 752-1577 

1151 

$4499 

Integrated trackball 

2x111x8,58 

7.30 

32 

(512)339-3500 

(800)752-1577 

1152 

$7995 

Cabled mouse 

9.6x16x8.2 

2200 

32 

(518)356-9740 

(SOO) 367-5906 

1153 

$2432 

Integrated traddDall 

15x115x9 

6.50 

20 

(408) 43&-5000 

(800) 526-6629 

1154 

$5069 

Integrated trackball 

2x11x8.5 

7.60 

20 

(713) 37(10670 

(800) 345-1518 

1155 

$2499 

Detachable trackball 

18x11.5x8.5 

6.20 

32 

[508)493-5111 

(800) 722-9332 

1156 

$3500 

Integrated trackball 

2x11.7x8.5 

660 

20 

(613)224-6122 

H/A 

1157 

$4450 

integrated trackball 

2x11.7x8.5 

6.60 

20 

(613) 224-6122 

M/A 

1158 

$2964 

Integrated trackball 

1.77x117x8,5 

5.70 

20 

(605) 232-2000 

(800) 346-2000 

1159 

$2264 

Integrated trackball 

1.77x11.7x8.5 

5.70 

20 

(605) 232-2000 

(800) 846-2000 

1160 

$2600 

Integrated trackball 

1.8x11 x8.6 

7.70 

20 

(713)495-9096 

(SOO) 967-5667 

1161 

$4100 

Integrated trackball 

18x11x8.6 

7.70 

20 

(713)495-9096 

(800) 967-5667 

1162 

$3158 

Integrated trackball 

1.9x11x8.6 

6.50 

20 

(510) 656-2222 

m 

1163 

$6215 

Integrated trackball 

1.5x10.5x7.8 

6.50 

20 

(510) 666-2222 

M£/A 

1164 

$2495 

Integrated trackball 

1.8x115x8.5 

6.10 

32 

(909) 392-2000 

(800)648-7822 

1165 

$4160 

Detachable trackball 

1.9x11x3.5 

6,10 

20 

(513)445-5000 

(800)^7-2600 

1166 

$4890 

Detachable trackball 

2.1x117x9.3 

7,00 

12 

(513)445-5000 

(800)637-2600 

1167 

S5428 

Cabled rrH>use 

2.09x1169x9.33 

6.80 

12 

(SOS) 264-8000 

{BOO) 632-4636 

1168 

$2394 

Pap”Out mouse 

1.7x11x8.5 

6,10 

32 

(509)927-5600 

(800)633-9909 

1169 

$3720 

Pop-out mouse 

1.9x11x8.5 

6.10 

32 

(509) 927-5600 

(SOO) 633-9909 

1170 

$3075 

Integrated trackball 

192x114x8.6 

7.20 

16 

(818) 964 8602 

(800)669-1624 

1171 

$4125 

Integrated trackball 

193x11x8.6 

3.10 

20 

(818) 964-8682 

(800)669-1624 

1172 

$6995 

QuIckPort mouse 

3.4x11 xas 

1160 

20 

(617) 966-6458 

(800)468-1119 

1173 

$3699 

Detachable trackball 

1.81 x1l42xe.86 

6,40 

20 

(201) 529-9593 

(800) 237-4277 

1174 

$2069 

Integrated trackball 

165x11 X 8.5 

5.80 

8 

(817)390-3011 

M/A 

1175 

$4678 

QuickPoil mouse 

2.1 x 11 xe.5 

7.30 

20 

(817)774-6001 

(800) 527-3500 

1176 

$4178 

QuIckPort mouse 

2,1x11x3.5 

7.20 

20 

(817)774-6001 

(800) 527-3500 

1177 

$2499 

QuickPort mouse 

2.1 X 11 X 8.5 

7.00 

20 

(817) 774-6001 

(800)527-3500 

1178 

$4898 

QuIckPort mouse 

2x117x8.3 

690 

20 

(714) 583-3000 

(800) 334-3445 

1179 

$8999 

Cabled mouse 

4.7x15.4x12.6 

19.30 

40 

(714) 583-3000 

(800) 334-3445 

1180 

$3878 

Detachable trackball 

2.1 x11 x8,5 

7.50 

28 

(708) 808-5000 

(800) 553-0331 

1181 

$1999 

J-llouse 

19x11x8.5 

7M 

12 

(708) BQ8-5000 

(SOO) 553-0331 

1182 

$2699 

J-Mouse 

2.1x11x8,5 

8.30 

12 

(708) 808-5000 

(800) 553-0331 

1183 


$2499 

Integrated trackball 

16x10x7.1 

6.00 

20 

(510) 356-5600 

(800) 356-9990 

1184 

$1708 

Integrated trackball 

1.5x11x7.1 

670 

20 

(818) 369-3690 

N/A 

1185 

$1995 

E2 Point 

1,6x9 75x5,9 

5.10 

20 

(605) 232-2000 

(800) B46-2000 

1186 

$1495 

EZ Point 

1.6x9.75x5.9 

5JO 

20 

(605) 232-2000 

(800)846-2000 

1187 

$2515 

Integrated trackbalE 

1.5x10.5x7.8 

6.30 

20 

{510)656-222 

N/A 

1188 

$2100 

Integrated tracki>all 

IS X 9,9x16 

5JO 

20 

(818) 886-9998 

(800)733-4411 

1109 

$2300 

Integrated trackball 

146x11 X 7 

6.50 

20 

(018) 964-8682 

(800) 669-1624 

1190 

$2499 

Integrated trackball 

15x9,9x7.6 

5.90 

20 

(708) 808-5000 

(800) 563-0331 

1191 


' Higher numbers mean better performance. 


* Notebook weight Includes battery and AC adapder; subnotebook weight also includes external floppy drrve. 
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you can use anywhere. 

eXceed/Xpress PC X connectivity software from Hummingbird, 


Now that home and mobile com^ 
puting are firmly established, there is a 
strong demand for access to corporate 
networks from remote locations* 

Until now, remote connection to 
graphics oriented, X Windows based 
applications posed a serious challenge: 
The existing on-line protocols {SLIP, 
CSLIP, PPP) have not provided 
acceptable perfomiance for effective 
use of these graphical applications from 
remote sites* 

Hummingbird Communications 
Ltd*, the PC X Windows connectivity 
specialist, has addressed this issue with 
eXceed/Xpress, a PC X server for serial 
connection, based on eXceed/W, the 
world's best selling X server for PCs 
running MS-Windows. 

Utilizing an innovative combina¬ 
tion of compression and decompression 



techniques inherent in the Xpress pro¬ 
tocol, eXcecd/Xpress gives you 
unprecedented performance. While 
accessing X applications running on 
UNIX or VMS hosts, you may also run 
local MS-Windows applications at the 
same time. And, since you can easily 
copy and paste text and graphics 
between remote X environments and 
local MS-Windows applications, 
eXceed/Xpress becomes a powerful 
integration tooL 


So, wherever you go, go with 
eXceed/Xpress, Hummingbird’s products 
are sold and supported in over 40 coun¬ 
tries around the world* 

Ocher Hummingbird PC X servers: 

eXceed/W for MS-Windows 
eXceed/NT for Windows NT 
eXceed/OS2 for IBM OS/2 
eXceed/DOS for DOS 

Other Hummingbird Products: 
eXceed/NT-XDK to port and develop 
X applications 

eXceed/W^MDK OSF/Motif toolkit for 
MS-Windows 

eXtend Host-based PC to UNIX file 
management system* 

Contact us for more information, or for 
the Hummingbird reseller nearest you. 




HUMMIhfGBiRO 
COMMUNK:y\TIONS LTD. 


Z900 John Markbam, Ontario, Canada L3R 5G3 In Europe; 

Telephone: (905) 470-1203 Fax: (905) 470>1207 37 rue de Vermont, 1202 Geneva Switzerland 


e-malb saIes@hcLcom 


Telephonei 41 (22) 733 IS 5S Fax: 41 (22) 733 64 03 


All Irad&marhs and registered tradsmarks are the property ot their respective compantes. 


Circle 99 on Inquiry Card. 



























Hands On 


Under the Hood 


A Close-Up of OpenDoc 

A new vendei^neu-tral stnndarci for com pound documon-ts offers 
cross^pletform support 




KURT RIERSOL 


In recent years, there’s been an indus¬ 
try sliift toward document-based com¬ 
puting and away from application- 
based computing* Staning in the 1970s 
at Xerox, and continuing with architectures like OLE 
from Microsoft, this movement toward more natural 
ways of assembling documents is now gathering signif¬ 
icant industry momentum. 

OpcnDoc is a new entrant into this field—one in¬ 
tended to be a vendor-neutral, open standard for com¬ 
pound documents. Compound documents, the key to this 
type of computing, are documents composed of many 
different kinds of content, ail of which share a single 
file. These documents can contain almost any type of 
data, such as tables, charts, and text, as well as video, 
sound, note cards, or 3-D graphics. 


A Quick Tour of OpenDoc 

Typically, you can edit any or all of tJiese types of content 
In place in a compound document* Tliis means tliat sev- 
eral editors can work on a document at the same time, un¬ 
like in today■'s computing environment, where one ed¬ 
itor owns the entire document. 

Given a set of editors working together on the 
same document, there must be boundaries to 
son out where one kind of content ends and 
another kind begins* Otherwise, it would be 
impossible to discern which editor should work on 
particuliir sections of the document, (n OpenDoc par¬ 
lance, these bounded sets of content are called parts. 

Of course, the whole point of a compound document is 
to be able to mix the types of content, so a mechanism is 
needed that can pul one pan inside another without the 
parts’ losing either their identity or their boundedness* 
This process is called embedding because it’s rather like 
the typical real-world embedding process* You can em¬ 
bed raisins into bread, for instance, but doing so doesn’t 
change the fact that the bread is still bread and the raisins 
are stUl raisins. Still, the resulting raisin bread is tastier 
than either ingredient alone* 

Thus, a compound document has various types of con¬ 
tent, as well as parts embedded inside other parts. Each 
type of part has its own editor. All these parts share the 
same windows, as well as the same file on the disk or 
storage server. When you open an OpenDoc document, 
you’re really looking at a collection of pans. When you 
edit the document, you’re using a collection of editors* 

These editors must work together smoothly* Editors 
have only a few basic tasks: storing the contents to disk 


editors that can be written in different programming hm- 
guages and by different organizations. These libraries 
can be used via procedural code if required. 


OpenDoc Components 

OpenDoc has .several important components iliat aj-e used 
to organize a document’s content and implement the sort¬ 
ing mechanism* The first of these is OpenDoc’s layout 
system. OpenDoc helps the parts negotiate about layout 
so that they can avoid blasting bits over one another. The 
same layout system helps determine what editors are in¬ 
voked and when they get mouse events. The layout sys¬ 
tem works for on-screen windows, off-screen bit maps, 
and printer contexts* It handles 2-D and 3-D graphics, 
overlapping parts, and multiple active parts that are 


(if needed), drawing the contents out to the screen or 
a printer, and letting the user act on the contents by ac¬ 
cepting events such as mouse-clicks and keystrokes. 

A com pound-document system needs to sort out the 
boundaries between the editors so that efficient editing 
can occur* OpenDoc does this by using a *series of librar¬ 
ies that sort out ihe boundaries Ibr the part editors. While 
this is an object-oriented system, it’s important to note that 
OpenDoc isn’t an object-oriented framework, because 
it wasn't designed to be extended through inheritance. 
Instead, it’s an object-oriented interface between part 
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updating asynchronously. 

OpenDoc has an event¬ 
dispatching system that 
routes events to the correet 
part. It uses the layout sys¬ 
tem to let you activate parts 
directly* without allowing 
double-clicking or menus 
to get in the way . 

OpenDoc^s storage sys¬ 
tem helps parts store com¬ 
plex information in a shared 
file. It even helps with stor¬ 
ing multiple documeni 
drafts and embedding in- 
fornialion. This includes a 
data transfer system that 
helps the parts ship infor¬ 
mation—including embed¬ 
ded informalion—through 
the Clipboard, by linking, or by use of the drag-and-drop mech¬ 
anism. 

Lastly, OpenDoc has a scripling system that lets users coor¬ 
dinate the actions of various part editors, either within a document 
or across a network and across platforms. 

Rather than describing all these capabilities, 1 will instead fo¬ 
cus on several of these areas in more detail. Some of the most 
interesting parts ol‘ OpenDoc revolve around how it dispatches 
events, handles storage, and does scripling, 

OpenDoc Event Handling 

OpenDoc is a cross-platform architecture, and event handling 
varies considerably in different GUT environments. For exam¬ 
ple, in the X Window System, keystrokes go to the window that 
the cursor is over at that moment. On a Macintosh they go to the 
fronimost window, at ihc insertion point. Other systems have 
yet other ways to determine where keystrokes should go. Similar 
interface discrepancies arise when you consider how lo handle 
menus, windows, clipboards, and dialog boxes. 

We members of the OpenDoc team made an early decision 
during the de.sign process: Don’t demand alterations of the human- 
interface environment A good decision, but it left us with a prob¬ 
lem. How could we make a mechanism that worked generically 
if the interface changed among platforms? 

There were two options. One was to treat human-interface 
elements as a collection of special cases on each platform. The oth¬ 
er, which we chose to implemenl, was to come up with an ab¬ 
straction of the fundamentals of our problem and then fit it to 
each platform. Our solution was to build two major structures, the 
dispatcher and the arbitrator. The dispatcher is an object that 
helps the underlying platform’s dispatcher lo rind the correct 
part editor. The arhitrator is a way for parts to tell the dispatch¬ 
er which editor owns die stream of keystrokes, the menu bar, or 
any other shared resource. Together, they let OpenDoc work 
with the different human-interface models of different platforms. 

The arbitrator is actually a table that shows the resources that 
can be owned and what part editor owns them. Each of these re¬ 
sources is called a focus of arbitration. To gel resources, a piul ed¬ 
itor asks the arbitrator for a set of foci by name. ITie arbitrator then 
uses a two-phase commit mechanism to ask the present owners 
to give up ownership. The arbitrator asks the various owners to 
give up the resource in the first phase and tlien reassigns owner¬ 


ship in the second phase. 

Networking and mul¬ 
tiprocessing experts will 
recognize this technique 
as a standard way of pre- 
venting deadlocks in¬ 
volving resources. For 
example, imagine that 
one part editor owns the 
menu bar, and another 
has ownership of the key¬ 
stroke stream. If each ed¬ 
itor wanted the other’s 
resource but refused to 
give up die one it owned, 
there would be a dead¬ 
lock. By asking for re¬ 
sources as a set and as¬ 
signing ownership in two 
phases, OpenDoc pre¬ 
vents this sort of ‘‘deadly embrace” between pan editors. 

OpeiiDoc’s arbitrator is extensible, by both platform imple- 
menters imd apphcation.s developers. At any point, a new arbitrator 
locus can be added by ensating an object called a focus module and 
adding it to the arbitrator. This extensibility means that new hard¬ 
ware resources can be managed through the arbitrator, as well as 
new software resources, such as server connections. 

Most systems deliver events to windows, but because com¬ 
pound documents have pans ilnit divide up those windows, a 
second stage i.s needed to get the events from the windows to 
the parts inside them. The OpenDoc dispatcher does this by tak¬ 
ing human-interface events from the operating system and hand¬ 
ing them lo the corrcci pan editor. Tliis dispatcher is similarly 
open-ended. 

Although some systems have nested windows that could the¬ 
oretically be used for embedding, they usually don’t have enough 
information about layout to make a very effective embedding 
tool. So OpenDoc provides a more sophisticated mechanism, 
called 'd frame. Frames are a piul of OpenDoc’s layout system, and 
they help ihe pans divide up the drawing area of a window into 
separate regions for each pan. The use of frames allows OpenDoc 
to support overlapping parts that are simultaneously active, a re¬ 
quirement for many multimedia documents. The OpenDoc dis¬ 
patcher reads the arbitrator and frame information to decide 
which part editor should get an event (see the figure “The Open¬ 
Doc Arbitrator and Dispatcher”). 

Some syslems, such as Windows, have a tremendous array of 
events that can he passed to applications. Others, like the Mac¬ 
intosh, have a much smaller set of such events. The OpenDoc dis¬ 
patcher must be able to handle both extmmes. It can have a new 
behavior added at run time to handle new kinds of events. In ad¬ 
dition, any part editor can monitor the dispatcher and watch the 
stream of events that passes through the dispatcher. Both moni¬ 
toring and extension are accomplished through objects called 
dispatch modules, which are added al run lime lo the dispatcher. 

Storage in OpenDoc 

Probably the single mo.st interesting part of OpenDoc is its ap¬ 
proach to storage. There are many different data formats on many 
different systems. Superficially, it appears that programmers 
have a perverse desire to define new storage formats that are dif¬ 
ferent and incompatible. Even the same applications often have 



How the OpenDoc arbitrator and dispnu her work. A stream of moirw and keyboard 
events are directed to the dispatcher, which directs them to the appmpruite editor 
handiitig that portion uf the document. Where neces.'iary, as in the case of the keyboard 
event .^hown here, an arbitrator module may be reepdred to decide which edittfr receives 
the keystroke* 
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diFferent fonnats on different machines, 

Bui there are some really good reasons for the diftcrences, 
however annoying they tnay be. There are some tmde-offs that 
make choosing a file fonnat difficult. The two most common 
trade-offs come when you must choose between standardization 
and innovation, and between publication and efficient editing. 

The first trade-off problem arises when you want to add new^ 
features^ but you have an existing file format of your own or 
there is a market need to support a particular format. Unfortu¬ 
nately, file formats are seldom extensible in a convenient way. 

Then there’s the second problem, which tends to arise when a 
standard interchange format has been proposed. The design of 
such formats is almost always centered around making them 
easy to read and extend. Unfortunately, this often means that 
they arenT designed for efficient editing or high peH’ormance 
on a particular machine. The compromise is often to support 
both formats and allow one to be rewritten as the other. 

The worst problem from a compound-document point oi view 
is that these formats don't mix very well. Efficient editing formats 
arc often based on replaceable pieces (i.e., strings of bytes) that 
can be randomly accessed through some sort of table of eon- 
tents. This makes them very easy to edit efficiently, bui they are 
very specific to a particular editor. 

Efficient publication fomiais are often stream oriented, mak¬ 
ing them easy to understand fora program, without regard to its 
internals. Problems arise when you try to mix piece-based fonnats 
and sequential formats. If you insert piece-based information 
into sequential infomialion, there are often unacceptable con¬ 
straints about when and how new pieces can be added. When 
you pul sequential information into piece-based formats, there are 
often problems with the size of the sequential information, and 
there’s no way to extend the sequential infonnation without un¬ 
derstanding tlie piece-table structure of the container, 

OpenDoc addresses these problems by creating an open meta- 
format, a way to store both sequential and piece-based infomia- 
lion in a file without conllicl. Although OpenDoc can support 
many different storage systems, it specifies one implementation 
on each platform based on Bento, a compound-dcKument-storage 
format developed at Apple that was designed to address many of 
these problems, support multimedia, and work on many plat¬ 
forms (sec the figure “The Bento Storage Format”). OpenDoc 
storage makes no assumptions about whether formats are se¬ 
quential or piece-based. It allows random or sequential access. 

To explain OpenDoc’s storage model, FH work up from the 
simplest elements of storage to the full document structure. At the 
base of OpenDoc documeiiLs are stream-like entities called ml- 
ues. Every one of these values looks 
to iin editor like a complete file. Each 
value has read, write, and seek op¬ 
erations, just like any typical file. 

In addition, OpenDoc supports two 
extra operations, insert and delete, 
that insert and delete data into the 
middle of a stream without copying 
massive amounts of information. Tt 
does this by maintaining a table of 
contents that assembles random 
chunks of the file into ihe appear¬ 
ance of a stream. Inserts and deletes 
generally alter the table of conienis 
instead of moving the contents 
around. Sequential formats can use 


stream operations, and piece-based formats can use insert and 
delete operations to alter data in place. 

Values are collected inside objects called jitorage units. Every 
OpenDoc part has its own storage unit, which consists of a list of 
named properties, each of which has a list of typed values, ThiiSj 
a storage unit is a lot like a directory in a typical file system. 
Properties are a lot like named files, and values form the contents 
of each file. 

Unlike a directory in a typical file system, however, a storage 
unit has the added advantage of being able to store multiple for¬ 
mats for every property. A file system has only one set of contents 
per name, whereas a storage unit can have several, each with its 
own type. Tliis makes OpenDoc uniquely suited to storing mul¬ 
tiple represenlations of a part. An OpenDoc part editor could, 
for instance, store both a standardized format and an efficiently 
editable formal with a single name. 

Storage units are collected into structures called drafts. A draft 
is really a list of storage units—a snapshot of the state of a doc¬ 
ument. When you make a dnif't in OpejiDoc, you're really saving 
the state of the document for later retrieval, even if changes are 
made. OpenDoc is veiy efficicnl about how ii stores drafts, using 
the information from read/write/insert/delete operations to store 
only the changes from the last draft. 

One exciting thing about drafts is that values can use tliem to 
refer to storage units in a very robust and tlexible f asliion. Any val¬ 
ue can include a reference to another storage unit in a draft. This 
allows pieces of data in various fonnats to have a standard way 
of referring to one another. As a result, a draft can support many 
different organizational structures, from simple hierarchies such 
as a file system to full hypertext webs. 

Every draft has a pointer to the topmost part, or mot pan, of a 
document, which is used to open the draft into windows or to 
print the diKument, The rest of the document embedding is done 
using OpenDoc's reference mechanism. Thus, documents can 
have many different structures. Tlie root part is in charge of it all, 
and it sets up the document structure based on its own conieiU 
rules. A spreadsheet, for example, might allow embedding only 
on the main sheet, while a Rolodex editor might allow it on any 
card. The same part can be embedded in many locations. 

Finally, there are documents that are just lists of drafts. One spe¬ 
cial draft, the current draft, represents the latest slate of the doc¬ 
ument (see the figure “The OpenDoc Storage Model” on page 
188). Users see the current draft upon opening a document. This 
structure is one of the key design points in OpenDoc. It support.^ 
more kinds of documents than any previous com pound-docu¬ 
ment system. Even better, for part editors that don’t need all its 
power, they can simply do stream 
I/O operations and ignore the rest. 



Document parts can be stored anywhere wiihin the file. These 
parts can then be reconstructed into a single stream of liata by 
referencing the file's tabie of contems. 


OpenDoc Scriptifig 

OpenDoc scrip ling is designed with 
two major points in mind. First, 
scripting is a human interface, in¬ 
tended for userS’—not C program¬ 
mers. Second, scripting is most valu¬ 
able in the context of work-flow 
applications, where several kinds of 
data are used in some sequence to 
accomplish a lask. 

IFs tempting for a designer to 
imagine that scripting, like au¬ 
tomating user tasks, is just another 
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That’s one reason we’re the choice of the pros. 


So, what’s the big deal about just 
making monitors? It’s called picking 
one thing and doing it right. 

That singular focus helped CTX 
leap into color monitor leadership. 

Remarkably, now every 15 seconds 
someone in the U.S. buys a CTX moni¬ 
tor. That’s more monitors than sold 
under household names like NEC, 

IBM, Sony, Samsung, and Mitsubishi* 

Unlike our more ^ous colleagues, we don’t mess around 
with cars, radios, or toasters. We just make great monitors. 
Ail built around the clock in our ISO-9000-certified factories. 

CTX multifrequency monitors offer all the features like flat 
square tubes. Anti-glare screens. Wide PC and Mac compati¬ 
bility. Low radiation and energy-saver models. 


All come complete with a new two- 
year warranty and very affordable prices. 

We even have new outrageous LCD 
color monitors. 

But don’t take our word for it. Ask 
the systems integrators and high-end 
resellers who buy them and put systems 
together for a Imng. 

Their livelihood depends on repeat 
business. So they only resell equipment 
that offers exceptional performance, value, and reliability. From 
companies they can rely on for quick ser\nce and local support 
That’s why they buy more CTX monitors than any other kind. 
For more information, call the CTX branch office in your 
area, insist on the monitor brand the pros demand. From the 
company that doesn’t make TVs or toys. 
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We just make great monitors. 
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Under Hie Hood 


programmatic interface: Just expose 
the innards of your editor and let 
users program it any way they like. 

This doesn’t really work, though. 
Imagine that you’re creating a script¬ 
ing system for a word prcx:essor. In¬ 
ternally, run-length encoding is an 
efficient way to store character-for¬ 
matting information. However, at 
the scripting interface, you’d hardly 
want your users to understand the 
arcana of nm-length arrays so they 
can set the font of a word. Instead, 
you’d create an abstraction of the 
data that lets them select words, 
lines, or paragraphs, and let them 
set the font of any of those tilings. 

The second major point of Open- 
Doc, work flow, is Just as important 
as the tlrsl point. A user usually has 
a task to complete that involves many 
distinct actions on many distinct kinds 
of data* To have a useful automation 
system for OpenDoc, you need to be 
able to script the actions of niimy parts 
in a single script. These parts could 
be in many documents, on mimy ma¬ 
chines, across a network on many dif- 


Ute OpenDoc Storage Model 


Document 


Draft (current) 


Storage unit (root part) 


Property 


Property 


Property 


[[ Storage unit ^ 


Q Storage unit . 




Storage unit 


Values COrrtaill the basic atoms of data and look like files to 
OpenDoe editors. Values are t oUecied inside storage units, which 
contain a list of typed values. 4 .storage un it functhns as a 
directory In a file system and can refer to multiple copies of the 
data in different formats. Storage units are collected into draffs. 
Each draff is a snap.slun of the information. A document is 
composed of different drafts, the latest snapshot of which is 
contained in the current draft 


OS A also includes a standiird way 
for applications to publish the kinds 
of objects they make available for 
scripting, as well as what can be 
done to those objects* This user ter¬ 
minology is described in a resource 
and allows OS A scripting languages 
to support many different language 
syntax forms. Thus, they can be in¬ 
ternationalized to resemble natural 
spoken languages as well as exist¬ 
ing computer languages* Since OSA 
was intended to be a cross-platform 
architecture, it fits in nicely with 
OpenDoc’s goals. 

However, the OpenDoc team 
needed to extend this naming archi¬ 
tecture to handle embedding* Open¬ 
Doc includes a service, called the 
name resolver, that allows part edi¬ 
tors to easily handle object speci¬ 
fiers. This service parses the object 
specifier and then calls back into the 
par! editor to resolve objeci speci- 
fienj into pointers to the part editor’s 
data structures. If ihe speciftcation 
crosses a pan boundary, the name 
resolver can switch contexts and be- 


ferent kinds of hardware and operating systems. Even worse, some 
of the instructions need to be delivered through siore-and-forward 
systems, such as E-mail* Clearly, this is a tough^—^bul important— 
problem to solve* 

The OpenDoc team chose to extend an existing solution to 
this problem. Over the past few years, Apple has created a script¬ 
ing architecture that it calls OSA (Open Scripting Architecture), 
which solves much of this problem for the Macintosh. 

OSA is a series of libraries that each address parts of the prob¬ 
lem. There’s a standard calling convention, called Apple Events, 
that allows applications to cal) one another over a network or on 
a single machine, OSA scripting xsystem.s can coordinate activi¬ 
ties among many machines and many applications from a single 
script. Another library, the Apple Events Manager, simplifies 
the process of making and receiving Apple Event calls. 

Another OSA library allows different scripting languages to call 
one another and can even be used to plug other scripting archi¬ 
tectures into OSA. A good example of such an architecture is 
the OLE 2.0 automation interface. OSA provides a standard way 
to adapt other scripting architectures so that they can be called 
from OSA-compatible languages. 

There’s also a standard record of calls, called the Registry, 
that defines a common set of opierations that most editors can 
support* Operations such as copy, paste, create, delete, and move 
are all defined in a standard way in the Registry. 

Central to the design of the Registry commands is a standard 
way of naming selections in individual applications. This is one 
of the keys to verbal intuition and consistency in OSA. OSA’s 
naming scheme, called object specifiers^ lets users name indi¬ 
vidual objects or groups in a standard way. It lets users treat Uteir 
documents as if they were a giant object database that they can 
query in a natural way. For instance, it’s quite easy in OSA to set 
the color of “every cell whose value is less than zero” in a spread¬ 
sheet to simply “red” or to set the color of “cell R1C2’' to “green.” 


gin resolving in the new part* It handies query-type specifiers 
and even does query optimization in some cases. 

The OpenDoc team also needed to extend the OpenDoc dis¬ 
patcher to deliver die Apple Event (which is called a semantic 
event in OpenDoc) to the correct part. This involved using the 
name resolver to determine which part should handle the se¬ 
mantic event £ind then dispatching the event to that part. 

I he result is quite striking. Users can refer to objects using 
the visible embedding structure of die document, saying things like 
“delete seconds I through 30 of the first movie of paragniph J of 
my document,” These instructions can be delivered either in real 
time or tlirough store-and-forw:ird systems, thanks to OpenDoc’s 
sophisticated naming scheme. 

Getting Your Hands on OpenDoc 

OpenDoc is being implemented right now. By the time you read 
tliis, it will probably be in its alpha-testing phase. Once that is fin¬ 
ished. we plan to release the source code generally. A vendor-neu- 
Iral organization, CIL (Component Integration Labs), will be the 
owner of OpenDcx; (including a cross-plalform version of OSA) 
and wiO be the point of conUict for obtaining the source code. You 
can contact CIL at 688 Fourth Ave*, San Francisco, CA 94118, 
(408) 974-6549, or on the Internet at cil@cil.org. 

There are white papers, specifications, and other documenta¬ 
tion available from CIL right now, with more on the way* In the 
meantime, look for the various CIL companies to begin releasing 
seedings of the technology on their respective platforms. ■ 


Kurt Piersol is a software architect at Apple Computer (Cupertino. CA}. 
where he leads design teams ami coordinates design elements on a number 
of projects. Currently working on OpenDoc. he previously led the Apple 
Events project, coordinated the design of a Mac Interappiication Com¬ 
munication system, and was the early technical leader for AppleScript. You 
can contact him on BIX do '"editors. ’* 
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Mathematica 


Other Systems 
Can Get you Only So far ... 



Engineers and scientists who start 
with other technical soft¬ 
ware prograins soon reach 
a point they can't get 
past. The project isn't fin¬ 
ished, but the software is. 

What can they do then hut 
buy and ieam yet another 
program for the next ieg of 
the project, or return to 
pencil and paper to finish 
it out. 

Fortunately, many engi¬ 
neers and scientists start 
with Mathematical And 
they just keep going. 



quickly and easily. For even more 
support, you can always turn to one 
of the over 30 MiJt/remflhcfl-related 
books, tutorials, and journals, or 
call on one of our user support 
staff for personal assistance. 
So you see, Mathematica is the 
complete system that never 
leaves you stranded. 

To get the latest information call: 

1-800-441-MATH 

(U.S.. C^nada^ 


Mathematica helps them 
past the standard calcula¬ 
tions, and on to the more complex. 
Thousands of algorithms are at their 
fingertips to help them solve all kinds 
of technical problems. And nearly a 
hundred special-purpose packages are 
included free with Mathematica to 
take you even further. Add to that a 
revolutionary user interface, graphical 


Only Mathemstka fjowbooks snabk users to create irtterectm documents 
combining text, iim formolas, erjd graphics that can be modified within die 
document at any time and easily organized into a hierarchicai outlioe. 


abilities beyond comparison, and a 
symbolic programming language that 
makes it unprecedentedly easy to 
translate ideas into programs—and 
your possibilities axe endless. 

The award-winning guide that comes 
with the program gets you started 



Wolfram Research 


Wnlfrom Resvarcfi, Inc. 

+1-217-3S&fl700r +V217 398 0747; emaN 

WaKram Res£art;li Eunipe Ltd. 

■f44-(D13®-Ba34Q0; +44-{QJ993-BB3BOD 

emaH: infD-eLriof@wii.com 

WepneseritBtives in []ver30 cmjntnEs; contact main oflicss. 


WciHiDin Inc. MaifWMflKSB a legisifflied btdemMi Ol WcT^HH %S«a(ldK Inc assodabit vwtil MatlWrtHtCa km. MattKiiHtBca flexaLll, Ira:., ra h^Tedi, Im MI Dthar prcdiEt mra i milma] ze tiafarnaiti. ri Iheir pfDdixErs. 
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PROTECT YOUR SOFTWARE 



NO BUTTON, 

NO ACCESS. 

Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons^^. 

Put a Lid on II 

We put the lid on software piracy by packaging microchips 
in button-shaped^ Stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume^ 
low-cost nature of cannings Buttons are the lowest cost way 
to protect software. 

Pick Your Button, Name Your Price 

We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 

Current offerings include a laser-engraved serial number, 
a memory with an expiration date, and a multi-level, 
password-protected memory. 


Security Continuum 


Button Typ€ 

Unique 
Seriol # 

React/Write 

Memory 

Password 

Pfoteetion 

Expiration 

timer 

Decoy 

Responses 

DS1420 ID Button 

X 





DST427 Time Button 

X 

4K bit& 


X 


DS1425 Multi Button 

X 

2K hits 

X 


X 


% 



Snap-In, Snop-Out 

Buttons interface to the PC's parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
inexpensive Button can be sent out for a new release, a 
security update, or a lease extension. Each Button Holder 
accepts two Buttons, so your customers don't have to 
piggy-back dongles to protect multiple packages. 

The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note¬ 
books, are being designed at OEM's today. Buttons are no 
parallel port-dependent. 

Software Protection with Complete 
Compatibility 

Dallas Semiconductor Buttons are compatible across all 
ISA, EISA, and MCA machines — on underpowered 
notebooks as well as the anti-compatible Brand X's. We 
achieve this total compatibility through microchips that 
are self-powered, unlike other protection devices that mus 
draw power from the host machine. 

Made in the U.SJL. 

At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 

To learn how to button down your software, give us a call. 


Encourage the Trial 

With the DS1427 Time Button, you can actu¬ 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed. 

When the trial period that you specify is up, 
the software no longer functions. 
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J FREE! . 

Authorization Button 
Call 800-258-5061/ 


4401 South Beltwood Parkway Dallas, Texas 75244-3292 Telephone: 214-450-0448 FAX: 214-450-3715 
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Life with NewtonScript 


Generating cellular automata may not be what the Newton was designed for, 
but It makes for a good demonstration of the FDA’s programming language 




DAVID BET2: 


Structure of NewtonScript 

NewtonScript is a dynamic language with an intcresring 
object system. It uses an ALGOL-like syntax and un¬ 
typed variables similar to those in Lisp and Smalltalk. 
In other words, the data itself is typed, and any data type 


can be assigned to any variable. The language includes an 
automatic storage manager that reclaims unused structures 
behind the scenes so that the programmer doesn’t need to 
keep track of when an object is no longer in use. 

NewtonScript has two data classes: scalars (i.e., sym¬ 
bols, integers, floating-point numbers, characters, and 
Booleans) and composites (i.e., strings, arrays, and 
frames). It Implements an object-oriented programming 
model by means of its composite data type, the frame (a 
sort of associative array), which is composed of slots 
(the paired elements of the associative array). Each slot 
has a name and a value, and the value can be of any data 
type, including another frame or a function. Methods are 
simply slots that have functions as their values. 

Frames can also inherit from other frames. Unlike 
more traditional object-oriented languages like C-h- or 
Smalltalk, NewtonScript doesn’t have the concept of 
classes. Instead, it supports two types of inheritance, 


prototype inheritance and parent inheritance. 

Prototype inheritance is used the way classes are in 
Smalltalk and C++. The prototype on which a frame is 
based is indicated by the value of its _proto slot. Proto¬ 
types are considered read-only at run time. Any prototype 
slot that you change at run time is copied to the inherit¬ 
ing frame and changed there. Therefore, the inheriting 
frame consists only of the _proto slot and those that dif¬ 
ferentiate it from its prototype—a design that conserves 


Apple’s Newton Message Pad comes 
with applications software built in, and 
other applications are coming to mar¬ 
ket for Apple’s PDA (personal digital 
assistant). But you can also program your own Newton 
applications using Apple’s NTK (Newton Tool Kit). The 
NTK consists of two pieces: an application that runs on 
the Mac and one that runs on the Newton itself. These ap¬ 
plications communicate through the Newton’s serial port. 
The communications link can be either a straight serial 
connection or an AppleTalk connection. 

You develop a Newton application using a Macin¬ 
tosh-based graphically oriented development environ¬ 
ment. Newton programs are based on a hierarchical col¬ 
lection of \fiews. A view can be a drawing area, an area 
where pen input is recognized, a button, a pop-up menu, 
or any of a number of other user-interface 
features. The NTK allows you to draw iliese 
views directly, using a tool palette and a 
simulation of the Newton screen. 

T am going to describe a simple Newton 
application that I built based on one of the 
sample programs that conres with ihe NTK. 

It is an implementation of John Conway’s 
game of Lite. (For a complete discussion of 
Life, see Martin Gardiner’s column '‘Matli- 
emaiical Games” in the October 1970 is¬ 
sue of Scientific American.) 

I chose Life as my first attempt at New¬ 
ton programming because I thought that 
the high-speed ARM RISC chip on which 
the Newton is based would allow me to 
compute new generations quickly. Unfor¬ 
tunately, this didn’t turn out to be the case. 

Currently, the only language available for 
programming tlie Newton is NewtonScript, 
and even the fast ARM chip gets bogged 
down interpreting the byte codes that the 
NewtonScript compiler generates. Til have 
to wait for a NewtonScript native code 
compiler or a Newton C compiler before I 
can really use the Newton as a platform for experiment¬ 
ing with cellular automata* Still, the Life program serves 
as an interesting example of NewtonScript programming* 
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memory by avoiding any un- 
necessai 7 replication of data. 

Parent inheritance differs in 
that a change to a slot in a child 
frame affects the parent and oth¬ 
er ancestral frames. The parent 
of an object is indicated by the 
value of its _pa rent slot Parent 
inheritance is generally used to 
represent the view hierarchy. A 
frame also inherits slots from 
its parent and its parent's par¬ 
ents, Unlike prototypes, par¬ 
ents are not read-only. 

When a frame inherits from 
both a prototype and a parent 
prototype inheritance takes 
precedence* The search se¬ 
quence starts with the frame it¬ 
self. If the slot is not found in 
the frame, the search continues 
through the prototype chain of 
the frame. If the slot is still not 
found, the search continues 
with the parent of the frame 
and then to its prototype frame, 
and so on. The search fails only 
if the frame and all its proto¬ 
types and its parents and their 
prototypes fail to have the slot. 


Notation in NewtonScript 

You refer to a slot within a frame using 
dot notation* For instance, the expres¬ 
sion f 00 .bar refers to the slot bar in 
the frame f oo. Within a deHnition of a 
method, you can abbreviate the slot 
name to its first element, since the frame 
to which it belongs is implicit in the 
method. 

You send messages using the colon 
syntax. For instance, the expression 
foo:countNeighbors(x*y) calls the 
count Neighbors method of the frame 
f 00 , passing it the parameters x and y* 

You can refer to the current frame from 
Within a method by omitting the frame 
expression. For instance, ;Di rty() 
calls the D1 rty method of the current 
view when called from within a method 
of that view. 

The Root of Life 

The root of the Life application is the 
base View. As with the base view for 
any Newton application, it defines the 
area on the screen used by the applica¬ 
tion and provides basic functionality to 
the application, like a title bar and a close box. Nested within 
the baseView are the nexteutton view and the cl earButten 
view (screen buttons with associated actions) and, most important, 
the uni verseView* 


The un1 verse View is where 
the Life universe is displayed, 
fn it, a live cell is represented by 
a dot, and a dead cell is simply 
left blank. The most important 
methods associated with the 
uni verse View are the view- 
SetupFormScript, the vfew- 
OrawScript, and the view- 
ClickScript, The Newton 
view system uses these as stan¬ 
dard methods to handle events. 

In the sample Life program, 
the V 1 ewSetupFoririScri pt 
(see the listing) initializes a 
view. Tl computes the size of 
the u n i V e r seV i e w in cells and 
creates the initial universe 
array. Since the vlewSetup- 
FormScri pt is a method for the 
uni verse Vi ew, the symbols 
cell Size, si zeX, and si zeY 
refer to slots within the unf- 
verseView frame. 

The system calls the view- 
DrawScript (see the listing) 
whenever it needs to draw the 
contents of a view. Mine sim¬ 
ply UH>ps through the universe 
array and draws dots corre¬ 
sponding to live cells. 

The universe array is actual¬ 
ly an array of arrays* NewionScript does 
not support multidimensional arrays, 
hut it does support arrays of arbitrary 
objects, including other arrays. I've used 
an array of arrays to simulate a 2-D ar¬ 
ray. Also, Fve used the foreach con¬ 
struct to loop through each row of the 
universe and each cell in a row* For- 
each binds each element of an array or 
frame to a variable and executes the 
body of the loop for each element; this 
is supposed to be faster than using an 
explicit index. (My arrays have a border 
of empty cells, and the row size is two 
larger than the width of the universe.) 

The predefined MakeOval function 
creates an oval shape. 1 use this shape to 
indicate cells that are alive. I use the 
same shape object for all the live cells 
by moving it to the appropriate loca¬ 
tion using the Offset Shape fiinction* 
The predefined DrawShape method 
draws the specified shape in the view. 

Another feature of the viewDraw- 
Scri pt is the second parameter to the 
DrawShape method* It is a literal frame. 
You indicate a literal frame by enclosing a list of slot definitions 
in a pair of braces* Each slot definition consists of a slot name, fol¬ 
low^ by a colon, followed by the slot’s value. The value of this 
expression is a frame with the specified slots. You can construct 


viewSetupFoimScript 

viewSetypFQTTnScript: funcO 
begtn 

local width := viewBounds,right - viewBounds.1 eft; 
local height ;= viewBounds.bottom - viewBounds*top; 
// create the universe 
sizeX width div cellSize ' Z; 
sizeY height d1v cellSize - Z: 
universe := :makeUniverseH; 
end 


viewDrawScript 

viewDrawScrjpt: fijnc() 
begi n 

local dot MakeOvaltO, 0, cellSize, cellSize): 
local rowWidth sizeX + 2; 

ff loop through each row 
foreach row in universe do 
begin 

// loop through each cell in the row 
foreach cell in row do 
begin 
if cell 
then 

:DrawShapefdot, 1transFerMode: modeCopy, 
fillPattern; vfBlackl); 
OffsetShapefdot, cellSize, 0): 
end: 

OffsetShapeidot, -cellSize * rowWidth* cellSize); 
end: 
end 


viewClickScnpt 

viewClickScript: functunit) 
begin 

local global Box :G1obalBoxf); 
local cHckX* clickY; 

// get pen down location 
cliCkX GetPoint(firstX, unit); 
clickV := GelPointtfirstY. unit); 

// convert to local coordinates 
ClickX := clickx - globa1 Box.1 eft; 
clickY := clickY - global Box.top; 

// convert to grid coordinates 
dickX := clIckX div cellSize: 
clickY I- clickY d1v cellSize: 

// toggle the specified cell 
if clickx >= 1 and clIckX <- sizeX 

and clickY >* 1 and clickV <- sizeY 
then 
begin 

local row universetclickY]; 
row[clickX] not row[clickX]; 
end; 

// then force redraw 
;Dirty(); 
end 
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PC. PC/XT, PC/AT and PS/2 are registered trademarks of IBM Corporation* Macintosh is a registered trademark of Appte Computer, Jnc. Microsoft and 
Logitech are tradennarKs of their respective companies. 


PC-EXTENDER Pks 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 


• Supports PC, 

PC/XT, PC/AT, 

PS/2 and 100% compatibles 


• Supports monochrome or 
color VGA monitors 

• PS/2 style or Microsoft/Logitech 
serial mouse support available 


Offers conversion from RGB color 
to gray-scale 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 
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entire programs using this notation, but the NTK provides a much 
easier graphical means of defining views and view templates. 

The system calls the v1 ewCl ickScri pt (see the listing) when 
the user taps the pen within a view. My vi ewCl i ckScri pt first 
converts the coordinates where the click occurred to local view 
coordinates. The system-defined function GetPoint returns the 
X and Y coordinates of the point where the pen first touched the 
screen in global coordinates. The system-defined G1 obal Box 
method returns the bounding box of the view in global coordi¬ 
nates, My V1 ewCl i ckSc ri pt then converts the local coordinates 
to a grid location and toggles the state of the corresponding cell, 

A View of the Universe 

Within its definition, the frame universe^lew contains some 
data slots and utility methods. The data slots are as follows: 

s i z e X w idth of uni verse in cells 

s i z e V he ight of uni verse in cells 

c e n S 1 z e diameter of a single cell 

universe the 2-D array of cells 

The methods are 

makeUniverse() create a universe array 

nextGenerationt) compute the ne x i ge nerati on 

c 0 un t Me i gh b o r s C x, y) count the live neighbors of a cell 

c 1 e a r C) clear the universe of live cells 

The uni verse Vi ew listing contains the methods that 1 have de¬ 
ft ned for this application. 

The make Uni verse method is fairly straightforward. It cre¬ 
ates the 2-D array used to represent the grid of cells by calling the 
system-defined Array. The first parameter of Array specifies 
the Array size; the second specifies the value for each element. 

The calculated grid for my Universe covers 1 to s i zeX in the 
X direction and 1 to s i zeY in the Y direction, but the total grid 
covers 0 to size plus 1 (NewtonScripi arrays are zero-based). 
This creates a no-calculate border around the calculate grid* sim¬ 
plifying the computing of the next generation: I needn’t check for 
the special case of cells on the edge when computing neighbors. 

The Universe, Next Generation 

The nextGeneratlon method is the core of the apphcation. It cre¬ 
ates a new universe array and loops through the cells in the current 
generation, computing which live and die based on iheir neigh¬ 
bor counts* It then replaces the current generation with the new¬ 
ly computed generation and forces a redraw of the un i verse V1 ew 
by invoking the Di rty method, to mark the view as dirty and 
refresh the screen on the next pass through the idle loop. 

The nextGenerati on has a supporting function, countNei gh- 
bors. It simply counts the number of live neighbors a cell has. 

Pushing the Buttons of the Universe 

The nextButton view is a screen-based button that sends off 
the message to calculate and display the next generation. Likewise, 
the cl earButton view is a button that clears the universe. Be¬ 
cause these buttons act on the contents of the uni verse VT ew, 
they must be able to send messages to it. The NTK permits diis by 
having a slot in the baseView that points to the uni verseVi ew* 
That’s all there is to the Game of Life application. Not every¬ 
thing is described here; for example, Newton applications usually 
include a close box that closes down the application. Because 


universeView 

makeUniverse: func(3 
begin 

local u *- ArrayCsizeY + 2*ni13: 
for y := 0 to sizeY + 1 do 
u[y] ArrayCsizeX + 2 .nil 3 : 
return \i; 
end 

nextCenerstlonI fyneC) 
begin 

local newUniverse -makeUniverseO: 

// compute the next generation 
for y := I to sizeY do 
begi n 

local row := un1verse[yl, newRow := 

newUniversefy]; 

for X := 1 to sfzeX do 
begin 

local neighbors := :countNeighb'orsfx, y): 
If row[x] 
then 
begin 

If neighbors = 2 or neighbors = 3 
then newRow[x] truei 

end; 
el se 
begi n 

If neighbors - 3 
then newRowEx] := true: 

end: 

end: 

end: 

universe := newUniverse; 
tOirtyt 3: 
end 

countNeighbors: func(x.y) 
begin 

local ent := if uni verse[y][x] then -1 else 0; 
for yy y - 1 to y + 1 do 
begin 

local row universeCyy]: 
for XX := X ' 1 to X + 1 do 
If rowLxx] 

then ent := ent + 1: 

end: 

return ent; 
end 

clear: funcC3 
begin 

universe ;= :rnakeUni verse( 3; 
zDirtyO; 
end 


of inheritance, the Life application gets that, along with other 
functionality, free through the prototype of the base Vi ew. 

To create a Newton application* all you do is add your own ap¬ 
plication-specific functionality (i.e., frames and methods) to the 
Newton’s base functionality and prototypes. This is the advantage 
of using an object-oriented design that supports inheritance. 

The Newton provides tools for handwriting-recognition soft¬ 
ware, the soup (for permanent storage of objects), and the com¬ 
munications facilities. NewionScript provides the glue with which 
these facilities aie easily combined to form useful applications. ■ 

Editor’s note: The complete listings for this article are available 
electronically. See page 5 for details. 


David Betz f Peterborough YffJ is the creator of XUSP and a former BYTE 
editor. Besides implementing languages, he works for a large software de¬ 
veloper. He can be reached on the Internet or BIX at dbetz@bix.com. 
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Your right arm? Your first bom? The technical professionals we 
calked with said they'd give almost anything for an easier way to perform and 

document calculations. 

Well, here it is. New 
Mathcad*' 5.0 is the easiest- 
to-use version of Mathcad 
ever released. With dozens 
of new features to help you 



Mat/icati 5.0'j on-screen Mwksheer lets 
you, eady combine text and graphics. 


calculations to advanced 
math problem solving with 


blazing speed. Features like improved and easier-to-use editing, new 
graphics capabilities and more numeric calculation functions. 

As with all other versions, new Mathcad 5.0 is as easy and intuitive 
as using a scratchpad. Simply enter equations in real math notation 
an>Tvhere on Mathcad 5.0^s on-screen worbheet. Add text, graph results 
in 2-D and 3-D, change variables and instantly update answers, Tlien 
print your results in stunning, presentation-quality documents. 

And, Mathcad 5.0 comes with a wide range of math functions 


statistical functions, curve fitting and FFTs, as well as symbolic calculation 
capabilities. MathSoft’s Electronic Books, based on the most popular 
reference books, let you cut and paste hundreds of formulas right into 
your Mathcad documents with point'and-click e^e. 

All of which make new Mathcad 5.0 easier to use than calculators 
and more powerful than spreadsheets. So try new Mathcad 5.0 today. 
For solving technical calculations, ic*s the most painless solution ever. 

Best of all, Mathcad 5.0 is very affordable. It^s priced at just 
$99^'., To order, or to receive more information about the easiest 
way to do technical calculations, call 1-80Q-967-5075 today. Or 
mail or fax the coupon below. (Fax^ 716-873-0906), 

^ FRi¥ MATHCAD ¥0 INFORMATION^ KIT " 

For more information on Mathcad 5.0, mail or fax this coupon, 
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for computing summations and products, derivatives and integrals, 
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C, C-H- and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


m housands of programmers have 
^already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, C++, or BASIC. 


You still get high speed & small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You’ll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy' 
as point & click! 



Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 

Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
’Point & Click' to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 


NEW-Data-aware controls 

Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries-even as the 
user types. 


Introducing CodeReporter 2.0 


Now use the new' Instant Report Wizard to create 
a variety of reports instantly. 



Introducing the new CodeReporter 2.0, our inter¬ 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW-You get interactive queries, 
sorts, & relations 

Use CodeReporter to 
visually design reports 
easier than ever. For 
example, you can 



quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 



“There’s never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 
custom controls for Windows.” 

-Ken Sawyer. President, Sequiter Software 


Buy One, 

Get Two FREE. 


Now when you buy any one of our xBase 
library products: CodeBasIc, CodeBase++, 
or CodeBase (for the language of your choice), 
you'll get both the new CodeReporter 2.0 
AND the new CodeControls absolutely 
FREE-for a limited time only. 


To Order Now Call 


403 - 437-2410 


NEW-You get drag & drop 

We’ve added drag & drop capabilities to 
CodeReporter, so regardless of whether Unconditional 90-Day Money-Back Guarantee 

you want data, totals, or text, simply drop jf XFW llllf 

a report object onto your layout screen. sof^are inc. Ill 


FAX 403*436»2999 
UK Tel, +44-81-317-4321 
France +33.20.24.20.14 


01093 Seixitter Software, Inc. Al ngt>ts reserved CodeBose. CodeBoee^^. CoctoBoiic. CodeReporter. and CodeContiols are traderrurla of Sequiter Sonwore Inc. AloiTdr 

Circle 141 on Inquiry Card. 


+.O. BOJ( 575 Newmarket NH 03857-0575 
product rximes mentioned herein are trodemoria of their respective comportes 
















































































Hands On 


Beyond DOS 


Visual Basic Custom Controls Meet OLE 


1334 maiy Anally be the yeer thet dietribuitecl object 
oomptitin^ becemes a reality 


JON UDELL 

‘'We prototyped our application in Vi¬ 
sual Basic* expecting to rewrite it in 
C ” said a friend of mine recently. “Bui 
in the end we just shipped the proto¬ 
type/' I have heard this same story from more than a 
few programmers. How can a mere BASIC interpreter 
power a commercial Windows application? By exploit¬ 
ing prebuiit components. You use VB to evolve a user 
interface that VB itself can, in many cases, run accept¬ 
ably fast. Then you bind that user interface to DLLs or 
VBXes (Visual Basic custom controls) that do the real 
computational work in compiled code. 

The fu'St wave of VB applications leaned heavily on 
DLL support. Two years ago I built a VB database ap¬ 
plication using standard VB controls (i.e., buttons, text 
fields* and listboxes) and Sequiter Software's CodeBase 
DLL. The glue holding it together was my own VB code. 

Nowadays I use VBXes like Q-t-E's MultiLink/VB 
and CoromandeTs Integra VDB to write much fancier 
database applications with much less effort. These new 
data-smart custom controls understand complex idioms 
such as navigating related tables. That means less VB 
code to write (i.e,, faster development) and less to inter¬ 
pret {i.e., faster execution). When you do write VB code, 
it's often Just a snippet to handle a navigation or update 
event generated by the custom control. 

VBXes aren't just for database work, although that's 
the most popular category. There are custom controls 
for many application domains, including imaging, CAD, 
telephony, communications, data acquisition, and finan¬ 
cial modeling. In fact, the dramatic success of VBXes 
is quite embarrassing to OOP (object-oriented program¬ 
ming) purists. A VBX is, after all, only an odd sort of 
DLL that co-opts the VB message pump in a useful way. 
(VB, in turn, co-opts the Windows message pump in 
a useful way.) While a VBX encapsulates methods and 
data, it isn't inheritable or polymorphic. 

But despite these theoretical shortcomings, VBXes 
are just what C++ and other OOP languages have long 
promised yet conspicuously failed to deliver: reusable 
software components. The culture clash became brutal¬ 
ly obvious when Microsoft and Borland were forced to 
add VBX support to their C++ compilers. To enable a 
C++ program to host a VBX, the compiler has to supply 
emulation code that fools the VBX into thinking it's run¬ 
ning in the VB environment. 

If native C++ components were abundant and easily 
reusable, C++ programmers would surely prefer them. 
Why isn’t this the case? There's no good way to package 



C++ components in binary forni for use in Windows. In 
theory, you ought to be able to bundle a C++ class library 
into a DLL for use by other C++ programs. But in prac- 
lice that's hard, because DLLs don’t do OOP-styie 
method dispatching and can’t smooth over differences in 
the binary objects produced by different C++ compilers, 
IBM’s SOM (System Object Model), which can solve 
these problems and is slated to debut on Windows, cur¬ 
rently runs only on OS/2 and AIX. And while Sun Mi¬ 
crosystems has now anointed NexiSlep as its object stan¬ 
dard, no one is talking about moving it to Windows. 
Hence the unholy alliance of C++ and VBX technologies. 
Windows programmers want to be able to build and use 
components today, and their binary object standard— 
for better and for worse ^—is VBX. 
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VBX at the Crossroads 

EJevelopers were shaken when Microsoft announced that 
the 16-bit Windows platform was the end of the line for 
VBXes. Existing custom controls will operate on Win32 
platforms (i.e., NT and Chicago), because these operat¬ 
ing systems can run VB and other 16-bit VBX hosts. 

But you won’t see Win32-based VBXes on Chicago, 
or portable versions of them on NT. What you will see 
instead, Microsoft says, arc Win32-based OLE 2.0 ob¬ 
jects that export methods and properties using the OLE 
automation interface, IDispatch. Clients that can call 
those methods and edit those properties will include cur¬ 
rent and future versions of VB, applications (e.g,, Ex¬ 
cel) that have VBA (Visual Basic for Applications) em¬ 
bedded in them, and any Win 16 or Win32 application 


MARCH 1^94 HVriS J.9T 


DAVE JONASON©lSft4 




























Hands On 


Beyond DOS 




Faxfwts 

^ by rnrfciri If 


Easy to instaJI by 
non-technical person. 


Wheaton, Illinois 60187 


Copio Internotionol Ltd. 


708/682-B89B 


Your PC goes Mac!! 


FaxFacts is the r^vdlutionary fax-on-demand system' 
that allows your customers and prospects to request 
information by simply pressing a few phone buttons. 
In seconds, a fax "full of facts" Is sent to the caller 


■ Instant information available 
24 hrs* a day. 

■ Reduces operating costs. 

TRY THIS DEMO: 

708/924-3030 
DOC. NO. 889812 


■ Ideal for dispersing literature, 
specs, pricing or customer 
support 

■ Provides answers, while 
customer's interest is peaked. 

■ Credit card charge per fax. 


MacDisk* 

Reads, writes and formats 
Mac 1,44 MB floppies. 

Under Windows, hie excbangeii between 
Word, Excel, PageMaker, XPress, 
and other sibling applications, 
without any hardware modification. 


MacSQ* 

Reads/writes 44/88 MB 
Mac SyQuest cartridges. 

Transfer of scan files, colour separations. 

Supports Adaptec/ASPl^ompatibJe adapters, 
low-cost adapters and pantile I port solutions 
(Puma, D2-Para). Under Windows with ASPf, 
under DOS for other configurations. 

MacScuzzy* 

A #iuperset of MacSQ, formerly announced and advertised as MacDisk Pro, 
also drives 12S MB MO cartridges and 90 MB Bemouillis and soon even 
bigger Mac SCSI volumes (600 MB MO). 

Logiciels & Services DUHEM 

21, rue La Bmyfere - F-75009 PARIS (France) 

Tel. (33.1) 49 70 04 55/Fax (33.1) 49 70 04 56 
Free kaflei and demo disk. Offer good until supply lasts. 

MacDisk 125 $, MacSQ 200$, MacScuzzy 245$ (without S&H fees). 

EEC residents, add French VAT (18,6 %). We accept most credit cards. 
Dealers welcome. Software in French/English/German, MaDual In French/English- 
• Registened trademarks of Li^D in France and tiademarks of LSD elsewhere. 


that confonns to the IDispatch client protocol. 

Were developers reassured by this statement of direction? 
Quite the contrary. Many were horrified, because OLE 2.0 rep¬ 
resents the most stupefyingly complex software technology Mi¬ 
crosoft has ever created. IDispatch-style automation is just one 
of the beast’s many heads. Other interfaces govern linking, em¬ 
bedding, in-place activation, data transfer, and structured storage. 

Once mastered, however, OLE 2,0 delivers tremendous bene- 
iiLs. Witness Excel 5.0, which, among other things, can function 
as both an OLE automation client and server. The client capability 
flows from VBA, which Excel 5.0 offers as an alternative to its 
existing macro language. An Excel VBA script can control any 
OLE 2.0 server, including, most notably. Excel itself. OLE 2.0 
clients, reciprocally, can tap into the Excel 5.0 object library, 
which contains dozens of obfects and hundreds of methods and 
properties. You can, for example, quite easily write a VB appli¬ 
cation that uses Excel 5.0 as though it were a high-powered cus¬ 
tom control for charting or data analysis. 

Windows component builders know that OLE objects will 
somehow replace VBXes, but they’ve found climbing the OLE 
learning curve to be like an oxygen less assault on Everest, For¬ 
tunately, help has arrived. 

Make Friends with MFC 

The latest release of Visual C++, version 1.5, which includes 
version 2.5 of the MFC (Microsoft Foundation Classes), delivers 
a stunningly powerful encapsulation of OLE embedding and au¬ 
tomation. "WeNe written the 20,000 lines of C++ that make 
OLE useful ” says Visual C++ product manager Denis Gilbert. 
Whether an operating-system extension should require 20,000 
lines of code to be usable by mere mortals is an interesting ques¬ 
tion, but in any case, MFC 2.5 is here, and it works wonders. 
Experimenting with it has gi ven me a glimpse of how OLE-style 
custom controls—the VBXes of tomorrow—will work. 

I started with a simple MFC databa.se application. Because 
MFC 2.5 also encapsulates ODBC (Open Database Connectiv¬ 
ity) database access, it required essentially no code. I used a 
checkbox in AppWizard to pull in the database classes, laid out 
a form in AppStudio, and bound database fields (via member 
variables) to the form in ClassWizard. When I built the resulting 
application, it connected to a SQL Server database, and I could use 
its VCR-style toolbar to advance through a set of records. 

There’s more. Because Ed used another AppWizard check¬ 
box to indicate that the application should work as an OLE 2.0 
in-place server, it was automatically embeddable in OLE 2.0 
containers. Using Excel 5.0’s Insert Object command, for ex¬ 
ample, I was able to place an instance of my application on the sur¬ 
face of a spreadsheet; when active, my application’s menu and 
toolbar replaced those of the Excel container. 

MFC provided the implementation of multiple OLE inter¬ 
faces, including TOleObject, IKunnableObject, IViewObject, and 
IDispatch—things Fve read about and understand in a general 
way but can scarcely conceive of programming with raw OLE 
API calls. And Visual C++ took care of housekeeping details 
such as adding the document type to the Windows registry. 

Together, MFC and Visual C++ made a mountain of com¬ 
plexity just disappear and handed me a usable OLE toolkit. Tm 
no hotshot Windows programmer, but 1 was able to construct 
what was beginning to feel like a database custom control. 

There’s more. Because Fd also told AppWizard that my ap¬ 
plication should include support for OLE automation, Class- 
Wizard invited me to export methods and properties for use by VB 
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Putting Technology to Work 


or other OLE automation clients. I decided to export a GetCom- 
pany method that returned a value from the current record, and a 
NextRecord method that would advance the record pointer. 

Here, finally, I had to write some code. Implementing these 
methods took only a few lines of C-H-, but I spent hours discov¬ 
ering which lines I needed and where to put them. It all hinged 
on how MFC’s generic document and view classes related to 
each other and to the derived RecordSet and Record View class¬ 
es. In MFC, as in Smalltalk, you swim in a .sea of objects that you 
know are all somehow connected. Discovering how they’re con¬ 
nected, and learning to manipulate the connections, is the trick. 

Eventually—and certainly weeks sooner than had I attempted 
the feat unaided by MFC—I could launch my application and 
control it from VB. Now it was really starting to feel like a data¬ 
base custom control. 

Missing Pieces 

There’s plenty of work still to be done before OLE custom con¬ 
trols can fully replace VBXes. OLE 2.0 lacks an event model. VB 
can call my application’s NextRecord method, but the application 
can’t report a NextRecord event back to VB. Enabling OLE serv¬ 
ers to fire off events, and OLE clients to register handlers for 
those events, will require extensions to the current OLE 2.0, 

Further extensions will be required to extend OLE’s inter¬ 
process communication across networks. Finally, for visual pro¬ 
gramming environments like VB, OLE objects will also need a 
framework for design-time form layout and property editing. So 
OLE cu.siom controls are still hazily defined. 

Component builders shouldn’t wait until the picture clarifies, 
however. The toughe.st job will be to define which methods and 
properties your application should export and how to organize 
them. The hard work of engineering dual-purpose applications that 
function interactively and as programmable components can and 
should begin now, because the component software revolution re¬ 
ally is—finally—about to happen. 

OOP purists bothered by the seeming primacy of BASIC can 
relax—it’s just an accident of history. VB and VBA were the 
first languages enabled for OLE automation, but I predict that by 
the end of 1994 you’ll see Lisp, Smalltalk, and other interpretive 
OOP languages acquire OLE bindings as well. Meanwhile, C-H- 
will enable OLE component builders to leverage the power of 
a compiled OOP language. There’s nothing wrong with C++ that 
a decent binary object standard can’t fix. OLE 2.0 will be one of 
the most important examples of such a standard. 

Micro.soft detractors bothered by the seeming primacy of OLE 
can also relax. OLE will likely become network-capable rather 
sooner than Microsoft’s own leisurely schedule for Cairo (ship 
date: 1995) implies. Distributed object computing can’t wait that 
long. Microsoft and DEC are already working to make DEC’S 
CORBA-compliant ObjeetBroker interoperate with OLE. Mean¬ 
while, Symbiotics has announced that its Networks Connect 2.0 
will extend OLE linking and automation across networks. 

These are just a few of the proposals that will be submitted 
to the OMG (Object Management Group) this year in response to 
its request for a next-generation distributed object architeemre. As 
a result, it now seems possible—even likely—that the OMG’s in¬ 
fluence will prevail and that Microsoft’s OLE, IBM’s DSOM 
(Distributed System Object Model), and Sun’s DOE (Distrib¬ 
uted Objects Everywhere) can meet on common ground. ■ 


Jon Udell is a BYTE senior technical editor at large. He can be reached on 
the Internet or BIX at judeU@bix.com. 
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JERRY ROURNELLE 


Booting, Benchmarking, and 
Bob’s Your Uncle 



here’s so much to talk about this month that it’s 
hard to choose a lead, but let’s start with Bootcon 2.0, because 
it let us do more testing with less trouble. Bootcon offers you up 
to 26 different combinations of CONFIG.SYS and AUTOEX¬ 
EC.BAT; choose any one at start-up. It’s a godsend for any¬ 
one who regularly uses the same system in different ways: for 
example, running AutoCAD on a bare system to avoid the 
Windows performance penalties, different networks, or dif¬ 
ferent memory managers. 

It’s even more important for testing hardware 
and software, because if you get your system 
into an unbootable configuration—and that hap¬ 
pens to us more often than f like—you don’t 
have to fish out your panic bool-up floppy. Also, 
if new software crashes, you can easily boot up 
your system in bare bones with no memory-res¬ 
ident programs at all and see if it works that 
way* (There’s a Clean Boot option for just this*) 

You can choose among several incompatible 
memory management programs such as QEMM 
and HIMEM, enable CD-ROM or leave it out to 
have more memory, load different sound driv¬ 
ers, run different setup programs, come up in 
Windows or in DOS, and even switch over to 
Dual Bool OS/2, all without having to write 
(and maintain) a whole bunch of batch files. 

I recommended the original Bootcon 1.0 a 
couple of years ago. Tlie new version not only 
handles MS-DOS 6 and compressed drives, but 
it has a completely new interface, making it 
much easier to use. If you know how to edit 
your CONFIG.SYS and AUTOEXEC.BAT 
-and that’s easy to learn if you don’t- 



files- 

you can use Bootcon, and indeed, if you have 
Bootcon you can learn how to edit those files 
without having to worry about getting into an 
unrecoverable attitude: just leave your original 
start-op configuration as the Bootcon default. 


It’s not perfect, however. When we installed 
Federal Soapbox {which TIJ discuss later) it 
wanted to change CONFIG.SYS by setting 
BUFFERS=20 rather than the 10 we had. We 
use Norton Speedcache, and that doesn’t need so 
many buffers, but in the interest of getting on 
with it we let the Soapbox installation program 
change CONFIG.SYS. 

Alas, il apparently changes every buffer state¬ 
ment it can find, which means that when Boot¬ 
con came up after reset it wanted a confirma¬ 
tion of that change in every configuration—and 
we have a lot of them on SuperCow, the Gate¬ 
way 2000 we use as a test-bed system. Bootcon 
will show you the configuration it believes has 
changed, but it doesn’t show what has changed; 
and ti insists that you either accept the changes 
or put it back the way it was for each configu¬ 
ration it detects changes in. 

1 didn’t quite understand what was going on, 
and I really dislike programs that do things I 
don’t expect: but there was no harm done, and 
on reflection I suppose a warning that you have 
changed your CONFIG.SYS is a good idea. 
(Gary Palmer insists that the next version will 
highlight changes for your approval.) 

Bootcon does offer a nonmenu mode, which 
creates a ‘^pure” CONFIG.SYS and AUTOEX¬ 
EC.BAT, for just such ill-behaved programs as 


Jerry's ongoing 
exploration of 
Windows takes 
him to novel 
boot-up utilities 
and more 
benchmarking 
of video cards 
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SCORES REUnVE TO 486SX/20 WITH WIN TACHOMETER 

Win Tachometer on Jerry's machines. Higher numbers are better. 



WORD FRDGESSINe 

CRD 

SFREJtDSHlET 

PAIKT 

DVERALL 

Cheetah 

486/33 (Mach 32) 

20.37 

32.76 

38.60 

44.37 

34.02 

Cheetah 

486/25 (Mach 32) 

14.28 

9.16 

30.60 

16.48 

17.65 

Cheetah 

486DX2/25 (#9GXE) 

28.16 

52,73 

33.28 

27,03 

35.43 

Gateway 2000 
486DX2/33 

31.12 

66.76 

38.19 

34.20 

42.57 


Federal Soapbox. It's also good for OP¬ 
TIMIZE, and so fonh. 

Bootcon works quite well, and if you 
experiment with your system at all, you 
need it. Recommended, but do spend a 
few minutes with the manual. 

We may seem obsessed with video 

speed, but there’s a reason: multimedia is 
growing in importance. You may not care 
whether it takes an extra 2 seconds to re¬ 
paint your word processor screen when 
you change fonts—although remember 
when that took nearly a minute?—but you 
will care if your full-motion video gets 
jerky. Like it or not, video speed and audio 


fidelity are important, because you will 
soon see a lot of multimedia educational 
software and multimedia enhancements to 
many of our daily tasks. 

Last month I reported some times with 
the Win Tachometer benchmark. We like 
Win Tachometer (freeware from Texas In¬ 
struments, available on BIX in *Tojerry/ 
listings”) because it’s based on a number 
of things that you actually do with small 
computers. The winner was the Cheetah 
486DX2/33 with the ATI Mach 32 video 
board, followed by the Gateway 2000 
486DX2/33 with the ATI VL-Bus card. 

In short order we got two new winners: 
SuperCow, the Gateway 2000 486DX2/33 


with a Number Nine #9GXE Professional 
Graphics Accelerator, with an overall score 
of 42.57; and Little Kat, the Cheetah 
486DX2/25 with the #9GXE, with an 
overall score of 35.43. (The #9GXE was 
not run as a local-bus card, although Su¬ 
perCow has that capability.) All were run 
at 1024 by 768 pixels at 65,536 colors (al¬ 
though Win Tachometer reports 32,767 
colors); oddly, shifting to 256 colors slows 
things way down. 

Except for the video boards, we made 
no other changes in these systems. 

We had one inexplicable compatibility 
problem: with the ^GXE in the 25-MHz 
Cheetah, but only in that Cheetah, there 
are some weird problems with Video for 
Windows and every sound card we have in 
the bouse. That Cheetah was one of the 
earliest 486 machine.s, and we think it’s a 
BIOS problem. We had no such problems 
with the #9GXE or any sound card in Su¬ 
perCow. 

There is just a lot to like about that 
#9GXE board. Install a tion is exception¬ 
ally easy, there are lots of drivers, and it 
understands a whole slew of monitors, in¬ 
cluding the big 21 -inch Hitachi HM-4319- 
D ihal has sat on Little Kat for four years, 

contmued 


Your Choice of Keyboard Mon itor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 



Typical Application 




Manually controlled unit 


Simple pushbutton operation tor quick selection 
Four eight, or twelve ports per unit 
Daisy-chaining connects unlimited number of CPUs 
Compatible with EGA, VGA^ Macintosh, Sun^ and others 
Optional keyboard booting for 286,366. and 466 
Optional RS232 or PS/2 mouse interface 
PCS construction for high reliability and low crosstalk 
Rack mount matrix, and customized units available 


! Switch by keystroke, from front panel, or RS232 port 
: Two 0 r fo u r ports pe r unit 
Cascade units to support up to 255 CPUs 
Supports monochrome, EGA, and VGA 
Includes keyboard booting for 286,386, and 486 
Includes RS232 and PS/2 mouse interface 
LEDs display selected CPU and CPU power-on 
Scan function switches among CPUs automaticaliy 




Keyboard controlled unit 


CalltoiMree now 
foryourcopy of our 
Switching and Sharing 
Solutions catalog. 

Hose products: Print servers, printer sharing unils. 
print buffers. kByboard morutijr ejifencfers. video fitters. 
Ail Hose product are US-maiie have s f -yesr warranty. 


Make the Rose Connection 


aiLROSE 

ELECTRONICS 


10850 Wilcrest Drive* Houston, Texas 77099* Phone (713)933-7673 • Fax (713) 933-0044 1-800-333-9343 
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- Master the art of multi-platform GUIs. 

; I KVT Software is the leading choke of world-dass 
I developers for one reason: It is the simplest, quickest path 
£9 to building quality applications that pon to every GUI 
without comproniises in look-and4eel or performance. 

Plus, it's easier to learn and use than native toolkits, so your 


XVT is the base document for the lEEFs GUI 
standardization effon. Our thousands of customers include 
internal and commercial developers like: Alcoa, Amoco, 
AT&T, Avb, Ford, General Motors, Grammatik/Reference 
Software, Kodak, Lockheed, NCR, NEC, NIST, Novell, 
Rockt^^ell, Siemens, Sony, Southwestern Bell, Tandem, 
Uniptex, Unisys, US Army and US West. 


lime and elTort goes into your appliation, not your GUIs, 

XVT gives you simultaneous original GUIs. 

Because XVT uses native GUI objects, your application 
is indistinguishable from oue written directly to the native 
toolkit. Through our layered architecture, you achieve 
equivalent miss-platfonn functionality appropriate to each 
GUI, without the overhead and inilexibilitv^ of proprictar)^ 
etnulaiiou-based systems. 

XVT puts GOfuplete 
soludens at your rmgertips. 

XVT Development Solutions for C include an 
Interactive Design Tool Solutions for C++ include an 
object-oriented application framework. Both include the 
XVTPonabilityToolkii, 

When combined with in-depth consulting, training 
and support, plus a wide range of Partners products, XAT 
forms the most comprehensive and advanced solution 
for developing completely portable GLE applications. 


SOFTWARE INC 

The portable GUI developmeai solution. 

X\T SofO^m inc. 4900 Pearl East Gr. Boulder, CO S03D1 
(303)443-4223 FAX (303) 443-0969 
For European inquiries, foniafi: Precision Sotrware GmbH 
Pbonc:l9 06H}3/}T940 0 6103/36 95 5 
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k knows about Nanao monitors, include 
ing the newest models with Energy Star 
power-saving features. It has beaycoup 
monitor-adjustment features, including 
resizing and moving the display image 
around on the screen right from within the 
control panel. Indeed, that ‘"Hawkeye” con¬ 
trol panel is about the best we’ve ever seen. 
(A minor nit: the control panel is “unkill- 
able’’; even pressing Alt-F4 doesn’t real- 
ly make it go away.) Images on the Hi¬ 
tachi are steady^ Berkeley Systems’ Flying 
Toasters just zoom across the screen, and 


everything looks crisp and sharp. As a mat¬ 
ter of fact, we didn’t know how much bet¬ 
ter a monitor could look until we installed 
the #9GXE. Video from a CD-ROM looks 
great and Classic Clips (Starlite Software, 
SG 11900 Grant Place, Des Peres, MO 
63131, (314) 965-5630) movie previews 
are now watch able. See Alfred Hitchcock 
give you a guided tour of the Bales Motel, 
and Steve McQueen trying to convince 
people The Blob is coming.,., 

Number Nine advertises their board as 
the best Windows accelerator you can buy. 


WHO SAYS 
FLOWCHARTS 
ARE 
HARD? 



GET 

FLOW CHARnNG'3 

If team members drag their feet when it 
comes to creating flowcharts, you need 
Flow Charting 3. Its straightforward, no- 
nonsense approach makes it easy to 
learn, yet powerful to use, 

A must in today's competitive world, flow¬ 
charts are essential to documenting, 
steamlining, and improving processes 
and procedures. Flow Charting 3 lets you: 

■ Chart fast with '’Hot-Keys" or mouse 

■ Put shapes, lines and text anywhere 
you want them 

■ Create unlimited custom shapes 

S Print boardroom perfect charts on dot 
matrix and laser printers 
m Access context-sensitve, on-line help 
m Use on a LAN— share files, set up 
work groups, access usage reports 

■ Import and export between other 
popular programs 

And Flow Charting 3 is backed with 
unparalleled post-buy support including 
free unlimited technical support, free sub¬ 
scription to "The Flow Charter™", access 
to valuable flowcharting resources, and a 
full 90-day, no-risk guarantee. 

See your dealer today, or for a full 
interactive demo disk, call now: 

800-525-0082 Ext113 


PArrON&PATIDN 


Excellence in charting the flow of Ideas* 

Am Cochrane Clids, Morgan Hi. 95037-9932 403-77B4S67 Fax; 403-773^9972 

Al DOTT^Hiy Biid producl nomas om or Iradanieulrs at IlNwr noiCtlW CCfllpan^. 


and we sure can’t argue with that on per¬ 
formance grounds, provided you’re not 
talking about the local bus; and you’ll note 
that for CAD it wins even there. 

Nits: the #9GXE uses more Windows 
resources than the ATI Mach 32 card. The 
#9GXE card that we have does not have a 
VGA feature connector, meaning that you 
cannot use it to run Creative Labs’ Video 
Spigot, or the Watchit TV input board, 
which in turn means the VideoLabs little 
Flexcam video camera is right out. (The 
feature connector is the 26-pin edge con¬ 
nector on the top of your VGA card. In¬ 
terestingly, the AST Bravo has a feature 
connector, even though the ATI video sys¬ 
tem is built onto the motherboard.) 

Feature connectors are important: there 
is still a lot you can do in analog that’s too 
fast for the digital bus. When you read 
this, most versions of the #9GXE will have 
a feature connector: look before you buy. 
Their VL-Bus and PCI cards already come 
with one. They’re also developing con¬ 
trol-panel software that will work in DOS, 

All told, the #9GXE is very fast and 
looks great. We like the colors. Recom¬ 
mended. More next month. 

While we’re on the subject of 

Win Tachometer benchmark scores, I tried 
to get one for the PS/2 Model 77, which 
runs OS/2. Alas, it doesn’t work: the usu¬ 
al result of running Win Tachometer is a 
message proclaiming a protection fault 
error. The message also says that Win 
Tachometer will shut down. 

Actually, it doesn’t quite shut down: it 
leaves a ghost image on the screen. Invis¬ 
ible under that image is the Windows FVo- 
gram Manager, and if you know where 
things are in Program Manager you can 
still click on them to make something hap¬ 
pen; and for that matter, if you have Pro¬ 
gram Manager at less than full-screen size, 
the OS/2 desktop is under there somewhere 
as well. 

Oddly enough, when I applied the OS/2 
Mi gra te utility to Win Tachometer, OS/2 
found the program in its database, mak¬ 
ing me think I might be able to run Win 
Tachometer directly in Win-OS/2 without 
Presentation Manager. It started up just 
fine, but I got the same protection fault er¬ 
ror, only this time it really did shut down 
on acknowledgment. 

Win Tachometer almost runs, and you 
can see enough of it to get a notion of how 
fast Win-OS/2 is; and a couple of times 1 
was actually able to get it to run to com¬ 
pletion, although 1 don’t quite know how 1 
did it. The result was about 11 seconds for 
word processing and similar scores for the 
other components. This squares with my 
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IXPERTSl 
PICK ^ 


INCREASE SPEED 

WINProbe uncovers the secrets to faster 
Windows operation. Simply click your mouse 
on 'Tune Up'' and WINPr«^ analyzes your 
system, then gives you up to 35 miggestions on 
how to speed up youi system... 


• Analyzes Smart Drive settings to improve 
hard drive performance 

• Identifies and ejtplains how to set up a 
permanent swap file 

• Identifies which mode is best, Standard or 
Enhanced 

• Pinpoints the optimum driver for your VGA card 

• Optiiiiizes and frees fragmented memory 

• Analyzes and suggests the best Windows setup 
for youi system 


TROUBLESHOOT 
YOUR OWN PC 

Few things are more aggravating than computer 
downtime and lockups. You waste time waiting for 
help and usually pay a dear price to get it when you 
finally do. Your time is valuable, so let WINProbe 
troubleshoot the problem for you. You'll be able to 
quickly identify the source of the problem; hard* 
ware, software, or configuration. Telephone support 
time is slashed Repair blUs drop like a rock (50% 
and more of your repair bills are for diagnosing the 
problem, WINProbe does it for you at NO COST!). 
Tests include... 


• CPU and system board in 16 and 32 bit operation 
" Math coprocessor 

■ Memory; conventional, extended, expanded, 
and XMS 

■ COM ports and MODEM control lines 

' Floppy drive speed and surface analysis 

■ Hard drive surface analysis 

• Keyboard and scan codes 

• Video adapter and saeen 

• Mouse Initialization and interrupts 

• Printer operation, output, and cable 


"^This $99 toolkit deserves high praise for 
ease of use, completeness, and accuracy." 

Mtdiim Sourcei 

"'A hargain worth writing home about/ 

PC Computkig 

"WINProbe's most impressive offering is ffc 
memory-reclamation capability. This feature 
alone is worth the price of admission/' 

PC Computing 


RESOLVE SETUP PROBLEMS 

Say 'goodbye' to software and hardware configura* 
tion and setup problems. WINProbe provides 
helpful information on... 

• InsUlling a new hard drive 

• CMOS display and edit 

• IRQ, DMA, and UMB usage 

• What to do when installing an add In card 

• Cleaning up MNl and *.GEP files 

• Memory allocation and management 

• Locating and removing duplicated system files 

OPTIMIZE MEMORY 

WINProbe includes a memory optimization feature 
which lets you reclaim memory that Windows applica¬ 
tions use but don't properly make available when 
you're In another program. Now you can avoid system 
crashes and other problems caused by reduced avail¬ 
able memory. 


2 GREAT DEALS! 
YOUR CHOICE: 
WINPROBE.. 

ONLY 

WINPROBE BUNDLE... 

WINProbe • PC Certify 
Landmark DOS for Winaom 

ALL 3 PROCRAfy^f 

ONLY 


90 Day 

Money-back 

Guarantee! 


TO ORDEit OR FOR THE DEALER NEAREST YOU, CALL 

(800) 683-66% 

FAX; (an) 443-6603 • Int'l (813) 443-1331 
Mon-Thur:SAM-9PM, Fri:8AM,6PM, 3at:10AM-3PM 

niANDMARK 

RESEARCH INTERNATIONAL CORPORATION 

703 Grand Central Street • Clearwater, FL 34616 


COMPATIBILITY 

WINProbe requires an IBM AT, 386, 486, PS/2 or 
compatible with at least I MB of RAM, DOS 3.1 or 
higher, Windows 3.0 or higher, and either a 
Hercules mono, EGA, VGA, or SVGA video. A 
mouse is recommended but not required. 


BUY WINPROBE OR 
BUY THE BUNDLE 

WINProbe is available by itself or in a special 
bundle with PC Certify, Landmark's DOS trouble¬ 
shooting software and Landmark DOS for Win¬ 
dows, the remarkable DOS-like operating shell for 
Windows. 


Copyiight 01994 Ijndnwk teseaiEh tntemaiional Corp^«PUghts Beserved WlNPi^ 
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Multimedia 


Sy» . 


Cvdinal SNAPplus ... 
Mnfiaveion Pn>l6 M 
Parasonic l^7010 . 
Praodira Color LCD PamI ^ 

Radius VideoViiion... 

Sony CVO-IOOO Vdsok. 

Turtle BokIi MM UpgrKit.. 


822 

-1397 

-2653 

^1900 

1398 

_12«l 


Backup 


Cokxado 250 MB.. 

.178 

Tnkktr 250 MB PnM. 

.-342 

HP DAT 35* 56 sea .. -.... 

-.1150 

Pyown 4-8GB DAT. 

-.1165 

WvqDM 2/46 DAT. 

868 

WWgDll 4« DAT_ 

-... 1057 

CAD 


IMailUliDOS. 

.2925 

AuloCadR8l12WIN . 

.2925 

AuloCsdRel12AME. 

.. 3425 

Cakamp 12x12 Cordless . 

-.295 

Cakamp 12x18 Cordless . 

.600 

CakooipPSESalMB .. 

- 3143 

CakampCMBSia . 

6759 

Numonc Aon^nd 20x24 _ 

_1525 

SuiMiuSkstch in 12x12. 

.334 

SunvniSiBtch III Pro 12x18 .. 

.588 


Chips 


All Upgrades ~ AST. Apple. 
Compac, DEC, HP. IBM 
Silicon Graphics. SUN, Toshiba 


CPU_ 

MalliCoproceesors.. 

SIMM-ALL CONFIGURATIONS.. 


-CALL 


CALL 
. CALL 


Hard Drives 


Connor 540MB BE .- 

Maxtor 34SMB IDE __ 
Mcropdit 1.2G SCSI 35* .- 
McropoHs t.06G BE aS* 
Mcropolii 1.756 SCSI ay . 

Mh:ropoltt 6G Amy ...... 

Pll aOMB damnable 
ilB 2.16B e 


440 
285 
. 880 
1250 
- 1985 
2505 
533 
2100 


Computers 

Pentium' 

■ PROCESSOR 

We have lyitim koirdi and pe¬ 
ripherals. ISA. EISA. PCI and 
VEM local-bus available NOW! 


International 
Orders our 
Specialty 

Modems/FAX 

Hiyet Opiime 14.4/14.4 MExt 

280/320 

Hiyes Opena 286V FC . 

.438 

BOCA V.Fait23K BPS lnt/Exl_ 

229/270 

Inid SatBFax!ion400 tat/Exl...,. 

280/320 

SHVA NET Modem WIN. 

_ 1435 

Sopra 14.4/14.4 Ext_ 

.... 150 

14 4/14 4 W 

132 

USR Sports 14.4rt4.4 iai_ 

.175 

USR Sports 14 4rt44 Ext ...- 

.—195 

USR OS 188 Fax Eli . 

.715 

ZVxM ALL MOORS 

CALI 

Network 

NmII NeiMre 

CALL 

3COM Etherlink III 16Bit /Combo 10S/13S 

XOM Tdronhnk M 16/4 . 

.. .455 

8M1WTRMCAAT .. 

... CALL 

biM EnwrExpressie/Combo.... 

tOQ/118 

bdel ElherExprcss FtehC_ 

.._ 127 

MM EthetExpres 32 EBA 

.. .383 

NE 2000 CompeUbk 

. 80 

NE 2000 Plus. 

100 

NE 2000 PhiS 5 PXck .... 

..-.450 

NE 3200 EISA 

525 

SMC 8216 Uba __ 

- no 

SMC 8216 UfeaCmbo . 

. 126 

SfoopNcs 2702C. 

-1275 

Syviopba 2800A. 

658 

Tin C 1652 Fter Opbe 

705 

Tin C EISA Fiber OpNc . 

. 942 

Tin C l6rtTR ePaci.- 

1252 

S-PACk/2l-PACKy5l*PACK/1IIPACI 

OS 


DOS 6.2. 

CALI 

0Sf2 2.1 CD-ROM .. 

.113 

SCOUNIXOSMuMUser 

840 

SCO UWX OS Ow System . 

.840 

SCOOOTPccSysCOR 

915 

SCOOOTOEVSysCOR . 

1252 

MMom 31 UpOtaili 

42 

VttaxkwsNT 

. 315 

WMon NT Adv Siw. 

. 958 

WMom Mr W6 Stirter IQI - ... 

... 458 

UNIX 


Fox Base MuNUsar 

775 

MS Word MMUier 

_ 970 

SCO UNIX Unlinitad 

1029 

SC0NFSyI2.1. 

.450 


Controllers 


CD-ROM/ 


Adiptac 1542CF/PIUS . 

I99i/3t5 

Fuptsu Mep^ 128M8 35 - 

- 892 

Adaptec 2742A EISA sea .. 

.327 

Mitsumi CRMQMPC 

154 

Adeplec 2842C VLB sea 

.296 

PawoncMPCCDRInc.. 

.200 

Builogic ST44S SCSI VLB .. 

. 280 

PMnacN RW 125MB 3.5. 

. 1690 

OPT Sm Cache BSA sea 

.452 

Ptfinada RW 650Me 5.25_ 

2915 

Orchid Super IDE/VIB_ 

. 58 

TexN COR |)MW5 SCa 

356 

UtraSlorEISASCaCMiii 

.355 

Tosh 3401 sea Wfet_ 

475/S8S 

UlbaSlor IDE Carf* 1MB 

234 




Graphics 

Cards 


ATIGrlAraPrD2M6VLB 

349 

Artist XJIOOO. 

1200 

Oam Steakh 24 IMB/VIB 

156 

0amaBallhPro2MeA0.B 

.336 

Diam Viper VLB 2MB . 

385 

MUrox Impressn mm. 

.. 800 

Orebid Cdsiue. 

244 


• Quantity Discounts 

* Dealer Discounts 


26,000 Item 
Catalog 
Program 
with 
Current 

Prices 

* 

FREE 

with Order 


PHONE: (415)861-8330 

Espanol; (415) 861-8376 

FAX: (415) 861-8380 


Low freight rates •No handling charge •Prices are for cash pre¬ 
payment •VBA/MC/AMEX accepted •Products may be USA ver¬ 
sions •No returns on opctied software •Prices are FOB USA Ac subject 
to change •15% restocking charge for non-defective returns 

Computer Quick, 165 - 8th Street, No. 309 
San Francisco, CA 94103, USA 


subjective judgment that performance of 
Win-OS/2 on the PS/2 Model 77 is very 
similar to what we got on the Cheetah 
486/33 with the older ATI board and 8514 
video drivers—which, you’ll recall, was 
slower than the 486/25 with ATI acceler¬ 
ator drivers. 

While we’re on bugs: there is a 
limit to the number of groups you can have 
in Windows. That’s probably documented 
somewhere, but 1 don’t know anyone who 
has read the entire collection of Windows 
documents. 1 sure haven’t. 

1 found this fact out while installing sev¬ 
eral of the Microsoft Multimedia library 
programs. I did that ostensibly to test the 
new Creative Labs Multimedia Kit we in¬ 
stalled in Big Kat. This comes with a fast 
two-speed CD-ROM drive, a set of pow¬ 
ered speakers, the Sound Blaster Pro sound 
board, and a whole bunch of CD-ROMs. 

Installation was simple, or it would have 
been except that I had a bad cable: I spent 
a couple of days finding that out. I have 
said it many times: if you have mysteri¬ 
ous problems, check your cables as the 
first step. In our case it was the wide ribbon 
cable from the Sound Blaster 
Pro board to the CD-ROM 
drive: as soon as that was 
replaced, all was well. 

The Creative Labs Multi¬ 
media Kit works just fine, and 
I like the speakers. The pow¬ 
ered speakers make a big dif¬ 
ference. Later we installed the 
Media Vision Pro 16 Multimedia System 
upgrade kit, with its much better speak¬ 
ers, and even I could hear the difference in 
sound quality. This was especially true on 
good music recordings, like the Microsoft 
Multimedia Stravinsky (one of my fa¬ 
vorites); more on that next month, too, 
when we’ll have a sound board shoot-out. 

Anyway, we installed Microsoft’s Mo¬ 
zart multimedia CD-ROM and discovered 
that Windows lets you have only a limited 
number of groups. What actually happened 
was that once the Mozart program was in¬ 
stalled, I got the message “Cannot display 
Microsoft Multimedia Group,” together 
with the ubiquitous “OK” prompt. I rather 
resent it when the computer tells me I can’t 
do something, won’t tell me why, and then 
makes me say that that’s OK. 

I determined that there was no such 
thing as the “Microsoft Multimedia 
Group” and attempted to create one in 
Program Manager this time I got the mes¬ 
sage that I had too many groups and would 
have to delete some. That wasn’t a difficult 
task: about half of the Windows programs 
create a group that I don’t need, since I 


tend to organize programs by functions; 
so it was no great trick to delete a dozen 
groups. 

Having got past that annoyance, I in¬ 
stalled several other Microsoft Multimedia 
CD-ROMs, and I have to say 1 like every 
darned one of them. Their Encarta is one 
heck of a history encyclopedia CD-ROM, 
the kind of thing that I would have sold 
my soul for when I was in eighth grade 
(or fifth grade, or high school for that mat¬ 
ter). Their music collections, from the In¬ 
struments of the World, to Beethoven, to 
Stravinsky, to Mozart, are wonderful. Mul¬ 
timedia is coming of age, and if your sys¬ 
tem doesn’t do multimedia, you’re missing 
something. 

The BYTE editorial staff selects 
the winners of the Shelly Awards, which 
arc given for the best products being 
shown for the first time at Comdex. It’s a 
very hectic experience trying to look at all 
the new stuff and deciding what’s best in 
half a dozen categories, but we get the job 
done, and our final editorial meeting to 
decide on the winners is about the best 
meeting 1 get to all year. You’ll find the 
awards described elsewhere in 
BYTE, so I won’t list them 
here. 

We really do attempt to 
look at everything, but there 
were 2200 exhibits at Com¬ 
dex this year. We have about 
20 editors at the show. Most 
of them have an assigned floor 
area, but I’m senior enough that in 
theory 1 should look at the whole show. 
Of course, if I spent 1 minute at each ex¬ 
hibit, and another to get to the next, it 
would still add up to more 12-hour days 
than Comdex runs. It’s clear I have to be 
selective. 

Before the show I go through press re¬ 
leases to list interesting new stuff. 1 also 
read the show daily. All that helps, but 
when it comes down to it, we still have to 
rely on whal we see: if a new product is 
hidden away in a booth, we may find it, but 
it’s more likely we won’t. However, if we 
do see something we like, we tell other 
editors so they can look, too. The process 
actually works pretty well. 

IBM introduced a product at Comdex 
called OS/2 for Windows. That’s a mis¬ 
nomer: it’s actually OS/2 for Windows 
Users. You install this on a system that’s 
already running Windows, and it makes 
your Windows, complete with your desk¬ 
top and applications, run under OS/2; there 
is no Win-OS/2 in the package. However. 
IBM has figured out a way to enable you 
to launch Windows programs without 
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USA: 

FAST Bectronic UiS. InC- 
5 Commonweafth Road 
Natick MAGt76G 
Tet. {800) 248-FAST 
Fax {508) 650-0447 


Fas! Electronic GmbH 


liteijil 


"'A Dream Machine... FAST has produced a real win¬ 
ner" AVVideo 

"Seems like magic,., an outstanding achievement..." 

Byte 

"The FAST Video Machine is the closest thing to a one- 
step solution you wilt find. Video Machine offers the 
most bang for the buck of eny solution on any plat¬ 
form" High Color Magazine 

"Add up prices for stand-alone gear, and you'd be 
hard-pressed to top this board for ten times the mo¬ 
ney" Videomaker 

"Seeing is believingr' Broadcast Hardware 

Ule couldn't soy it any better. 


Simply the best all-in-one Desktop Video Studio, for 

■ video editing 

■ animation-towideo 

■ video presentations 

All hard- and software included, And it runs on your 
standard Windows-PC or Macintosh! 

Features include an edit control unit, a video mixer 
with 6 inputs, a character and graphics generator for 
Titling, a 300+ digital video effects unit, and 4-chan¬ 
nel audio re-recording in CD stereo quality. 

Video Machine gives you full studio quality for a' price 

you can afford! 


But don't just toke our word for it: 


YES, I take your word for it! Send me 
more information about: 
n Video Machine for PC 
EH Video Machine for Macintosh 


tnternatiorval: 

FAST Bectronic GmbH 

RO. Box 20 07 13 

D^GOO? Munchen 

Tel. ++49 89 5G206-0 

Fax ++49 B9 50206-199 
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Save Disk Space 

mm 


PKZIP version 2.0 


PC WORLD 



WORLD CLASS 
AWARD 


% 

FKWARE introduces the next generation of its award 
winning compression utiiil^. PKZIP 2*0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP com presses and arciiives files. 
This saves disk space and reduces file transfer time. 

Software developersi You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License information. 




Put Your Executables on a Diet 

Software developersl Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
With FKLITE Professional.* FKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by FKLITE. This 
discourages reverse engineering of your 
progranis. 

FKLITE increases your valuable disk space by compressing l^iOS 
executable (.EXE and .COM) files by an average of 45%, The operation of 
FKLITE is transparent, all you will notice is more available disk spacel 




ression for YOUR Application 


The F1\WARE Data Compression Library 
allows you to Incorporate data 
compression technology into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
corn pressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
q uickly. The routines can be used with many popular DOS languages. A 
Windows DLL and an OS/2 32-bit version is also availabJei 




BY394 


(414) 554-8699 fax (414) 554-8559 


Please a(i<3 $5.00'S&II per packa^ in the LIS ^ Canada. ^ 11 . 2iS oversea^. 
Wbconsin residents add appropriate state sales 1^ & Lounly sa|c4 
Visa and I'TastercaiTt aqcepLed, no COQ orders. 


Compr^aion library far DOS i>275 PftW.^FtC Data Cbnip^eSsion Litsmry Tor 0&/2 >550 
PkWAkE Data Compressioft Ubrarj DLL for Windows 
FKZIP ^7-Ob mUTE $46,00 FbUTE Frbft^ronal $144.00 


Program Manager, exactly as you do with 
Win-OS/2. Now if they can make this 
work with Windows tor Workgroups 3.11. 
IBM will have a real winner. 

Roberta has been developing the 

latest Macintosh version of her reading- 
instruction program on the Quadra 700, 
and it's coming along nicely. The present 
version needs an instructor: at one local 
private school, that's a 10-year-old stu¬ 
dent who loves using the software to give 
reading lessons to first-graders. Roberta's 
goal is to use text-to-speech software to 
read the instructions so that the program 
can operate without an instructor. 

That was proceeding on schedule when 
the Quadra's hard disk got flaky. Things 
quickly went from bad to wor.se, until the 
machine was barely running at all. Some¬ 
times it would endlessly reboot itself. 
Other times it would restart when you at¬ 
tempted to access certain files. It was one 
sick puppy. 

Disk First Aid said there was a prob¬ 
lem. but it had no idea what to do about it. 
Version 2 of Norton Utilities for Macintosh 
couldn't fmd any problems to fix. Things 
got worse, and Alex decided the only rem¬ 
edy would be to save what we could and 
then reformat the hard disk. My primary 
backup system (for DOS and Windows) 
is Palindrome's The Network Archivist; 
that uses a SCSI DAT (digital audiotape) 
drive. It's small and portable, so all we 
needed was a cable to connect the DAT 
drive to the Quadra, and software to trans¬ 
fer the files to tape. 

The cable was standard. One of the ma¬ 
jor advantages of a Mac is that all you 
have to do is hang something like the DAT 
onto the SCSI chain and address it, and 
the Mac will see it on reboot. The SCSI 
Probe freeware program immediately saw 
it and knew that it was an Archive (now 
Conner) Python 2500 DAT, 

We then installed Retrospect 2.0, which 
will back up Mac data to just about any 
conceivable SCSI device, including al¬ 
most all tape drives. It automatically uses 
the best compression hardware or software 
available, and Retrospect Remote will back 
up remote Macintosh systems over a net¬ 
work. It will also back up to floppies, for 
that matter, but 1 strongly recommend that 
anyone serious about computers should 
get a better backup storage system: floppies 
are so much trouble that you’ll put off do¬ 
ing backups until it's too iate. 

Alas, the Quadra was so flaky that we 
couldn't get Retrospect to install on its 
hard drive. There's a lesson here: don't 
wait until your drive dies to install your 
backup software. Fortunately, the internal 
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Discover the htisic principle of connectivity.,. 



Look to SmarTerm’ for visionary emulation 
and multi-platform connectivity. 


It^8 a basic principle worthy of Galileo: 

SmarTerm's stellar PC-to-host connectivity puts you at 
the center of your system. New SmarTerm emulatioii 
software for Windows will expand your vision with a 
galaxy of UNIX, VMS, and DG host apphcations* 
SmarTerm 420 for Windows and SmarTerm 340 for 
Windows have both been upgraded* We also offer 
SmarTerm 470 for Windows, the first fiiU-featured 
Data General 470 emulation product for Windows. 

And coming soon—SmarTeim for Windows NT! 

New Windows Sockets TCP/IP and more! 

Assure yo\jr system a window on the future with great 
new features like SmarTerm TCP/IP as a Windows 
Sockets DLL, drag-and-drop FTP, a dialing directory, 
a script recorder, and SmartMouse'" enhanced mouse 
support! 

Test a proven theory for reducing support costs. 
It's a fact, YouTl save money and time with SmarTerm’s 
pioneering corporate support tools and utilities. 


These corporate support tools include simplified 
keyboard remapping, pop-up keyboard, toolbox, 
customizable help system, and enhanced button 
palettes with icons or text. 

Discover SmarTerm. 

It’s the only emulation software that includes LAT 
and SmaiTerm TCP/IP 
as a Windows Sockets 
DLL (a $199 value) FREE 
in every package. Discover 
the basic principle of 
connectivity today. 

Call 1-800 EMULATE 
(1-800-368-5283). 

persalr 

CONNECnVITYSOLUTtONS 

DOS • Windows • Ethane! • Hen Ring 



Perwft U.SA 465 Srience Dr.‘ Boji 44953 Madison WI 53744-4953 • Phone (608) 273^00 * FAX (608) 273-8227 
Persoft Europe World Trade Center » Beursplein 37 • Bos 30237 • 3001DE Hotterdam* The Netherlands • Phone +31 10 405.3560 • FAX +31 10 405.5073 


©19&3 PerBofti Inc. SmartMoiuse is a trademark and Persoft and SmarTerm are registeried trademarkE of PerBoft^ Inc. Other trademarks mentioned are properttes of their respective companies. 
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drive is not the only hard disk on that 
Quadra: we also have an ancient Priam 
Enini330 MacDisk, which longtime read¬ 
ers will remember was originally installed 
on a Fat Mac about six years ago. It has 
been on every Mac we’ve had since, and 
like that ubiquitous bunny, it just keeps 
going and going, 

Alex got Retrospect installed on that 
after which it was a snap to transfer every¬ 
thing from the Quadra’s drive to a new 
DAT cartridge. Ren ospect formats the tape 
as it copies, and if s pretty fast: with veri¬ 
fy, it backed up 5715 flies, comprising 
266.8 MB, in 39 minutes, for an average of 
3.7 MB per minute (6.8 copy, 8.4 com¬ 
pare). 

We then reformatted the Quadra’s hard 
disk. The disk's problem appeared to be 
with the Mac’s HFS, and we did lose one 
unimportant directory, but all’s properly 
restored now. 

DAT drives aren’t cheap—you’ll pay 
between $ ISOO and 5200(1 for a new one; 
refurbished drives are less—but they’re 
about half the price they were two years 
ago. A good DAT drive will work equally 
well with DOS and Mac systems: when 
we were through backing up the Mac, 1 


put the DAT back on Big Cheetah where it 
belongs. DAT and 8-mm drives are con¬ 
siderably (like 2 10 4 limes) faster than 
their quaner-inch-cartridge cousins, and 
they can move between more systems, 

DAT tapes are available everywhere. 
We get ours at Tower Records for maybe 
$15 a pop retail. Each holds 2 GB, which 
means that data-storage media costs are 
lost in the noise. If you're serious about 
the computer work you do, a DAT with 
good backup software is one of the better 
investments you can make. 

Alex found an interesting prob- 
lem with memory addressing the other day. 
He had an old clone with no memory ex¬ 
pansion on the motherboard, so he used 
an old Cheetah memory board with it. 
Alas, he addressed the board wrong, so it 
overlapped with already-in stalled mem¬ 
ory, The machine would come up, but 
whenever he ran a program that accessed 
that memory area, everything would go 
weird. 

He got out various test programs, with 
interesting results: Checkil couldn’t find 
a problem. Checkit Pro died. QEMM and 
its Manifest acted as if there were no prob¬ 


lem at all. The new H1MEM,SYS that 
comes with W4WG 3.11 announced the 
problem at start-up, and it was the only 
diagnostic he tried that did find it. 

There are other interesting features to 
W4WG 3,11, including 32-bit file access 
('‘Taken forward from Chicago,” accord¬ 
ing to the beta documentation) and a great¬ 
ly improved file manager. W4WG 3.11 
isn’t just an improved W4WG; it’s an im¬ 
proved Windows, and weTI see many of 
those in upgrade releases to Windows itself 
from time to dme. 

Mean while, Alex has found the secret to 
getting W4WG 3.11 to work with Novell 
NetWare, The secret, which cost him many 
hours of fooling around to discover, is that 
Novell drivers are not Microsoft instal¬ 
lable. You must install W4WG and then 
use the Novell installer. You also must 
have a LASTDRTVE=Z statement, or you 
won’t be able to access all the NetWare 
drives. Get all that done, and Bob’s your 
uncle. 

In the course of trying to make NetWare 
and W4WG work together, Alex found 
that you can get great help from Microsoft 
if you are a beta tester (he had his own 
beta copy of W4WG 3.11). However, the 


“DynaComm® is Microsoft’s® 
choice for terminal emulation.” 

It should be yours. 

Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network, FutureSoft's 
DynaComm for Windows™ offers a single solution for PCs 
communicating across muJthplatform networks to host computers. 



Tim Heflin 
Manager, End-User Services 

Microsoft, Inc. 


Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 


DynaComm feamres: 

•16 Terminal emulation types 
for UNIX, DEC, Hewlett- 
Packard, IBM, and Data 
General systems 


19 Network interfaces 
including TCP/IP and IPX 
Powerful development tools 
for creating GUI front ends to 
host applications 


800 - 989-8908 


I W.V ^FutureSon. 

y " mi2 Wickchester Lane, Suite 600 * Houston, Texas 77079-1222 USA 
i 713.4969400 • 713.496.1090 FAX • 800.989.3908 Safes (USA) 

^ Windows is a trademark oi MicrosofI Corporation. MicroscDl is a registered tmdernark q! Micmsoll 

Corporation, DynaComm FotureSoft m regislerwl trademarks or Fulure Soft Engineerinfl, Inc. 
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Alexandra 
Graham Bell 
forgets the 
telephone. 


Welcome to the 

NEW communication generation 

Complete access to the Internet-the data superhighway 
connecting 15 million people worldwide. 


* Local dialup numbers worldwide 

2400/9600 bps access 

• Unlimited electronic mail Graphics, 
icons, music. Private and public file areas 
complimentary to all members 

« Financial services End of day market 
reports and financial news, electronic 
periodicals, online financial advisors 

• Business to business Floppy Pages 
directory of services 

* Online periodicals Callers Digest 
W PERCENT, USA Today, financial dailies 

< Sports Live sports updates throughout 
the day in the Sports Forum, plus daily 
schedules, daily lines, and SportsTalk 


• Online shopping Shocking Gray, 
DEBSCO Discount Warehouse, 
International Merchandise Marketing, 
Floppy Pages, Video Learning Library 
and other electronic catalogs 

• Home Kacera Industries Do-It-Yourself 
Forum, featuring household tips, design 
plans, online advice, and a national 
directory of related services 

• Travel Full-service online agency. 

Travel Tainment 

■ Thousands of Shareware files 

• Real time chat Converse one-on^one 
or with a group in one of our many 
meeting rooms 


• Trade exchange Join the rapidly 
growing barter arena 

• Real estate Shop for a home by viewing 
full-color photographs, qualify for a 
mortgage, shop insurance rates, use the 
online mortgage calculator, and more 

• Mercury trade Antiques and collectibles 
have entered the future. Online 
auctions, national directory of related 
services, interior design forum, appraisals 
and catalogs 

• FYI entertainment Electronic movie 
uide, trivia contest. Check out local 
ands or dinner specials in the national 

directory of hot spots, then make your 
reservations online 



One Corporate Drive • Clearwater, Florida 34622 
To activate your membership: 

800 - 736-0122 
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Keyboards Made in Europe. 
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The Reading Wonder. 

A Keyboard that reads your Magnetic Stripe Cards and Barcodes. 
Without the Need for additional Software. Without Decoder. 

And without using up any extra Computer Ports. 


Austria: Sidnberger ih. hfli. ^ 343595 ' BelgJum: MulUpfox NV ^ [0 53} 7BTT7S ■ CSFEx Nepfas ConsullirLg artd Marketing Service ^ 15430'92 ^ Deflmark: EL U-Johanssen 
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A/ith the Cherry 3100, your com- 
:>uter now understands msgne- 
ic stripe card and barcode data 
ust as readily as normal data 
nput yia the keyboard. And it 
manages this without additional 
software or a separate decoder. 
Particularly advantageous is 
hat your computer's serial port 
emains free for other uses, 
fou avoid cable spaghetti and 
Keep space requirements down. 
The Reading Wonder is also 
available In a compact version, 
as the Cherry 1900. 

Both keyboards are idea! for 
POS applications, factory data 
entry, access control, data 
storage and all applications In 
which magnetic stripe cards 
and barcodes need to be read by 
PCs. Built in our CFC tree 
European facility with high 
quality, 100 % testing and 90 % 
recyclability. In all language 
versions. With all approvals and 
certifications. This is why 
Cherry's standard of quality 
won't stand for any compromises. 
Send today for further 
technical details! 
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diagnostic tools are pretty awful: MSD 
(Microsoft System Diagnostic), the prO“ 
gram that supposedly takes a complete 
snapshot of your system to enable the Mi¬ 
crosoft help-line people to see what’s go¬ 
ing on, is quite an old program and doesn’ t 
understand a number of new features. 

He also found that you really must go to 
CompuServe if you want Microsoft to hear 
your bug reports. Sending them in by fax 
or mail, or leaving a report on voice mail, 
produced no discernible result, but reports 
posted in the Microsoft area on Compu¬ 
Serve seem to get quick attention. 

If you want or need Windows and 
you have any networking requirement 
whatsoever, I strongly recommend you get 
W4WG 3,1 I—not just for the network^ 
ing, but because, as I noted above, it’s a 
better Windows, On the other hand, while 
MS-DOS 6.x gives you quite a lot for the 
money, there are superior alternatives to 
each of its parts, 

MS-DOS 5 works fine as DOS; it’s very 
stable and reliable, and if MS-DOS 6.x 
has any speed improvements, I can’t find 
them, Bootcon takes care of aJlemaie con¬ 
figurations. Stacker is a better compres¬ 
sion utility than what you get with MS- 
DOS 6 and works with PCMCIA cards 
(DoubleSpace will not); and while the 
HTGHMEM.SYS with W4WG 3,11 is 
much improved over previous models, 
QEMM from Quarterdeck is still the su¬ 
perior memory manager. Finally, although 
MS-DOS 6,x gives an improved Smart- 
drive over the one in MS-DOS 5, Norton 
Speedcache is better still—and it handles 
CD-ROMs. 

I drove to Comdex this year, su 

i was able to carry a whole bunch of ma¬ 
chines to experiment with. Alas, things 
conspired to keep me from doing that. 

The first three days were eat¬ 
en by running around looking 
at candidates for the Shelly 
Awards, Tuesday night was lit¬ 
erally eaten by my being the 
chef for BYTE’s entry into the 
Micrografx Chili Cook-Off— 
we didn’t win the formal vote, 
but there seemed to be a gen¬ 
eral agreement that mine was the best 
there—and then things happened at home 
to cause me to come back early instead of 
staying the whole week. Consequently, I 
wasn’t able to do much laptop testing, 

I carried, in addition to Old Reliable 
(the ancient Zenith Mastersport), the new 
Hewlett-Packard OmniBook 425, This is 
the smallest and lightest full-size laptop 
I’ve ever seen. It has a 486, it runs Win¬ 


dows, there’s an ingenious little device 
that becomes a mouse, and there are four 
PCMCIA slots. The screen is not backlit 
but is readable in most normal hght. When 
you turn it off, it remembers where it was, 
so when you turn it back on it’s right there 
in Microsoft Word for Windows or wher¬ 
ever you left it. 

That’s the good news. The bad news is 
that there’s no hard drive; that plus the 
lack of backlighting is how they manage 
both light weight and long battery life. 

Instead of a hard drive, you use the four 
PCMCIA slots. Two of these contain sys¬ 
tem software, applications (Word for Win¬ 
dows and Excel are bundled in), and work¬ 
ing space. The other two slots will accept 
standard PCMCIA cards—plugged in a 
Seiko Epson 1C memory ctird that I’ve had 
here for a couple of years, and while the 
OmniBook told me the memory card had 
a low battery that ought to be replaced, it 
formatted it and wrote a Microsoft Word 
file onto it. 

Incidentally, I couldn’t format the card 
in drive A with File Manager in Windows: 
I had to open a DOS prompt and do it from 
the command line. Interestingly, the system 
prompt told me to insert a blank “card” 
rather than a disk. On the other hand, the 
File Manager help file doesn’t know what 
“cards” are, and it tells you that you can 
format '’floppy disks” from the Disk menu 
in File Manager; only you can’t. The For¬ 
mat Disk option in the Disk drop-down 
menu is grayed out. 

Roberta managed to break a leg— 
that’s what got me home early from Com¬ 
dex—so we’ve spent a few hours out at 
Kaiser, giving me some opponuniiy to ex¬ 
periment with the OmniBook 425, Mostly 
1 used Microsoft Word, but I also played 
with Excel, There’s no floppy disk: the 
OmniBook comes with a new file 
transfer program from Travel¬ 
ing Software called LapLink 
Remote Access, 

Once installed, this program 
automatically moves stuff back 
and forth between the Omni¬ 
Book and whatever it’s con¬ 
nected to, but fair warning; it 
does that by continually polling 
the port you’ve specified. In my case, I in¬ 
stalled the other half of that program on 
the Zenith, and I about went nuts trying 
to figure out why I couldn’t attach a mo¬ 
dem to the Zenith’s serial port. The an¬ 
swer was to remark out the stuff in CON- 
FIG,SYS that Traveling Software put 
there; otherwise you get continuous poll¬ 
ing, which makes the modem soggy and 

hard to light, . , 

* contmued 
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We've Made It 
Perfectly 
^ Clean 

The most advanced, innovative and 
best sounding digital audio boards 
come from Antex. That’s why they’re 
preferred by OEMs and integrators 
" - worldwide for broadcast, recording and 
multimedia applications. 

MulUpte compression tormats - tSO/MPEG/MUSOJVl. 
^ Dolby AC^2. CD-ROM XA, MS AOPCM, IMA 
f * AESjtBU/SPDIF Digital I/O 
* Balanced analog I/O 
Programmable floating point DSP 
- Onboard EEPROM for software security 

* 16-bit Stereo, e4>£ oversaTnplif>g Sigma Delta 1 1 1 1 1 1| % 1 

- High-level DOSAMndows drivers ULUmil 

* Dual-device and multiple adapters digital 

• Voice wav^Ue synthesis Mlinifl 

• SCSI/MIDI interfaces HUUIU 

The difference is clear. 

800 / 338-4231 ■ 310/532-3092 • FAX 310/532-8509 
16100 South Figueroa Street, Gardena, Calibrnia USA 90248 



In Tou(h With Tomorrow's Consumi 

The lo$ Sigsles (tNiipuler Foir 
Mar(hl8,19,20,1994 

The Nation’s Largest Direct-tO'-rhe-Consumer Computer Show 

Come see, cempare ond learn more about hundTeds of praducis. loke advantcge of 
show pricing, great bargoins, and FREE seminars while wjtlding your knowledge wse. 


Fmrpiex Expo Center 
Pomona, Colifornto 

Friday, March 18; 11 am to 8 pm 
Satunioy, March 19: ID am to 6 pm 
Sundoy, March 20; tO am to 5 pm 
Computer Fair Three Day Pass 
including Seminars; SI 5 
One Day Pass including Seminars; SI O 

* 

If you're looking for preot buys and solid ^ 
Information, the Los Angeles Computer Foir ts * 
the place to be. Look for us in Los Angeles in , 
March, '94, Atlonto in October, '94, and 
Boston fe April ‘9S. 


; Keynote, 

Friday, TAotcK 18 of 12 Noon 
Jerry Pourtielle, Senior Contributing 
Editor BYTE Wagozine 


Presentliig: 

* Work EppTey ChairmatT & CEO 
Troveling Sortwflfejnc. 

LA. Dmes^ Woshington Post 

* Lorry Mogid Syndicated Colui. 

LA, Times, Woiliingfon Post 

* Undo Lothom, Pr^rom Munoger 
EPA Energy Star tompulers Program 
Micnoel Doldsfein^ Editor inCiriei 


1 - 800 - 800-5600 

Co-Sponsors: 

flioBiuOntci 

mGAm 


K laptop Magazine 

• Presenldions ay Borland. Brooerbu ad^ 
Compton*s NewMedlo, IBM. Knowledge 


idventufe, Microsofi, WordPerfect, 
plus mony mofe.,. 


McroTimes 


PIBMUG 

Pasadena IBM Usefs Group 


Notional Productions, Inc. 
Ul/SMonterevRoaiSte. 4 
Morgan Hill, CAW 
TEL (408) 778-5200 
FAX (408) 779-1374 
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I haven’t made up my mind about the 
Omni Book 425. On one hand, it’s one 
heck of a lot of machine In a .small and 
light package. The keyboard is a little bit 
cramped, but it can be used in awkward 
positions as well as when it’s sitting on 
a table, and it does the job. Similarly, 
the little mouse thingy that pops out on a 
hinged arm seems a 
little squirrelly, but 
it does work, and 
while it takes some 
getting used to, you 
can use it. There’s 
no floppy drive (1 
am told a third-par¬ 
ty floppy drive is 
available, but 1 have 
not seen it), but I’m putting a PCMCIA 
drive into one of my networked desktop 
machines, and for that matter, the LapLink 
Remote Access communications package 
works. The lack of a hard disk is com¬ 
pensated for by the convenience of the 
PCMCIA slots: just carry a pocket full of 
PCMCIA cards, and you’ll never lose your 
work to a dying hard disk. 

Laptops tend to be personal; you like 
ihein or you don’t. I am certainly fond 
enough of the F!P Omni Book 425 to rec¬ 
ommend that you have a look at it. You 
may like it a lot. 

At the other extreme from the hp 

OmniBook 425 is the Zenith Z-Noie 
325Lc active-matrix color laptop. Mad- 
lyn Niven, my partner’s wife, is very fond 
of her Z-Note 325Lc. It’s not very light, 
and the battery life is under 4 hours; but 
it’s certainly portable, the screen is bright 
and clear, and it’s a powerful Windows 
machine. 

The hard disk died one day after the 
warranty expired, but Conner was kind 
enough to replace it free anyway, although 
the symptoms are that it looks like some¬ 
one dropped it. Tliat’s about the only prob¬ 
lem the Nivens have had with the machine. 
Fve had enough experience with Zenith 
portables to know they are reliable and 
mgged; after all, I’ve been carrying them 
since they invented the clamshell fKirtable, 
You might even be tempted to make the Z- 
Note 325Lc your one and only machine. 
Forgoing a desktop system entirely. 

When the Niven laptop’s h^ird disk died 
Just before Marilyn was scheduled to use it 
to run the art show at a science fiction con¬ 
vention, we loaned them a BSE Flashdrive. 
For those who don’t remember, this is a 
portable battery-powered hard drive that’s 
smaller than a cigar box. Used with Norton 
Speedcache, it even made Windows tol¬ 
erable, which is quite a feat for a parallel- 
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For Engineers 
who Excel. 


DADISP/WiN 


I Mr I MM 



Dnin AHnivsis nno com'Mics 


DflDiSP/WJN 
Opr n.sic 
0 1993 OSP 


DADiSP combines more than 500 functions for displaying and 
analyzing your type of data with the power and flexibility of a 
spreadsheet. Construct sophisticated data analysis in windows, 
in seconds, at a new levei of price/performance. 

Now Data Analysis is as 
easy as pushing a button. 


Extended features tackle your 
toughest Data Analysis problems. 

With DADiSP, you can build an endless number of new work¬ 
sheets and even your own custom menus, And DADiSP/DDE 
let’s you run external software—IEEE 4S8 drivers, data 
acquisition software, even your oum andysis program. 


No more fumbling with business software. And no need to 
learn a new programming language. Justpotwf awd dick 
and DADiSP displays your results Load 

a new data series, matrix, signal or image, and all 
ceils update automatically. 



Call today; 1-800-777-5151 

for your Free DADiSP Trial Kit. DADiSP is available for SUN^ 
HP, IBM, NeXT, DEC, Concurrent, and Silicon Graphics work 
stations, and of course, IBM PC compatibles. 


Development 

Corporation 


One Kendall Square Cambridge, MA 0213& 
Phone 617-577-11B3, PAX 617-577-8211 


DADiSiyWindows 
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Pournelle 


port hard drive. 

You can’t boot from a Flashdrive, but 
you can do everything else. They’re also 
great for storing critical files and are a con¬ 
venient way to sneakemet files from one 
place to another. Early versions of MS- 
DOS 6 had a bug that wouldn’t let you 
have Flashdrive partitions larger than 33 
MB, but MS-DOS 6.2 has fixed that (and 
yet it was a bug in DOS, not in the BSE 
software). 

A BSE Hashdrive is a good combina¬ 
tion to use with an HP OmniBook: put the 
Flashdrive in your checked luggage, and 
if s available in your hotel room while you 
use the OmniBook as a notebook. T also 
use one that way with the Gateway Hand¬ 
book. If you don*t know about Hashdrives, 
you should. 

I know how to solve power and 

cooling problems with Pentium machines: 
get PC Power & Cooling power supplies. 
Longtime readers will recall that 1 have 
been recommending PC Power & Cool¬ 
ing power supplies ever since my first 
Cheetah machines were assembled with 
them. In the years since, 1 have had one 
wear out, and it failed quite gracefully. 


harming nothing else, and it was easy to 
replace. 

Several industry sources report that Pen¬ 
tium systems have had cooling problems, 
which isn’t surprising: you cannot merely 
fry, but boil an egg on top of a Pentium 
chip. At Comdex, PC Power & Cooling 
had exhibits of cooled and nncooled Pen¬ 
tium systems. They also sell a tempera¬ 
ture sensor that screams bloody murder if 
the internal temperature in your computer 
goes over HOT. If s worth getting one of 
those, whatever else you do. 

If your systems are getting flaky and 
you suspect either a power problem or a 
dying cooling fan, replace your power sup¬ 
ply with one from PC Power & Cooling; 1 
think you will be glad you did. Recom¬ 
mended. 

It’s short-shrift time: there are a 

hunch of things, each worth a lot more 
space, but which 1 simply won’t have time 
to say much about. 

ril start with Federal Soapbox: this is a 
program that impressed my policy-wonk 
son Richard. If you have an interest in leg¬ 
islation or regulations, this tells you pre¬ 
cisely which officials or congress persons 


are relevant. It gives their addresses, and it 
will make mailing labels, send MCI Mail, 
or generate faxes as you choose. Special¬ 
ized, but extremely useful if you need it. 
Recommended. 

I wouldn’t have thought that you could 
make an indestrucnhle keyboard, but one 
appeared in my mail from Everswitch 
USA. The top is like a solid block of alu¬ 
minum with a keyboard painted on it. You 
might hurt it with a sledgehammer, but 
you’d have to work at it. I would hate to 
do rapid typing on it—no sense of feel at 
all^—but if you need to expose a keyboard 
to the public or to guys in work gloves, 
this is the thing to use. 

The Random House Book and CD- 
ROM Random House Unabridged Dic¬ 
tionary is precisely that: the whole thing in 
both book and CD-ROM form—all the 
retrieval software you want, plus the hard 
copy—30 pounds of English. Next to the 
Oxford English Dictionary on CD-ROM, 
this is as good as you can get. There are a 
couple of minor glitches: for instance, you 
canT find the woni mother except as 
br. That’s small beer, though. This is the 
real thing, and if you like words you’ll 
love this. 

continued 





There Are 275, 

H 

Good Reasons to Advertise in the BYTE Deck! 


The BYTE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy tliroiigh tlie mail order/direct channel: 

Direct Channel Preference 
for Purchases of; Software 

Peripherals 
Computer Systems 
Networking 


Suuht; Subscriber Stud? 



69% 


48 % 


The averj^e BYTE reader influences the purchase decisions of 107 others, works in a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
his/her organization. The BYTE readership provides quahty leads. 
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SCOTTY 

Personal Computers 




The Fine Art of Computing for the Fine Art of People 


iSA/VESA Bus 


SS MHz I4B0SIC 

93 MHz I436n 

33 MHz t43«DX 

SO MHz 14300X2 

44 MHz I434DX2 

$ 1,249 1 
$ 1,349 
$ 1y«99 
$ 1,399 
$ 1,449 

EISA/VESA 

Bus 

33 MHz i434DX 

$3,399 

30 MHz I434DX3 

$3,449 

•4 MHz 14840X2 

$3,339 


Intel Processor of your choice (SX25, SX33, DX33. DX2-60, DX2-66) (Upgradeable to 
Pentium Overdrive Processor), 4IVIB of RAM (MAX 64MB RAM), Lp to 2561® SuperFast 
Cache RAM, Space Saving Tower Design with 200 watt power supply and 6 drive boys, 
3.5’ 1.44MB & 5.25* 1.2MB floppy drives, 2 serial, 1 parallel and T game port, 2T2M8 IDE 
Hard Drive T ^ns, 1MB SuperVGA Video Acceierotor VESA LocalBus Graphics AdCHSter, 
14" SuperVGA Color Monitor (1024 x 768, .28rTvn, Nl), Internal FAX(VIOC«M 9600/2400, 
Microsoft compatible serial mouse, MF-101 enhanced keyboard, Microsoft DOS 6.2, 
Microsoft Windows 3.1, QUcken for Windows, PFS: Wlrxtow Works, Prodigy and other 
FAX/MOOEM Communications software. 




ISA/PCI Bus 


Intel 486DX2-66MH4 16MB of RAM (MAX 128MB RAM), 512X5 SuperFast Cache RAM, 
(EISA-Bus), SCOTTY POWER Tower Design with 250 watt power supply and 10 drive bays, 
3.5" 2,88 floppy drive, 2 seriot, 1 paralte and 1 game port, ElSA-Bus SCSI-2 CachitTg 
Controller with 4MB, 660MB SCSI-2 Hard Drive 10ms, 1MB SuperVGA Video Accelerator 
VESA LocalBus Graphtcs Adapter, 14" SuperVGA Color Monitor (1024 x 768, .28nnm, Nl), 
N/Bcrosoft serial mouse, MF-101 enhanced ke^xxard, Mlaosoft DOS 6.2 & Microsoft 
Windows. 


P*MNtNa PS-M « MPP 
PmiHwh PB-M $ 3,PPP 


Intel Pentium P5-6Q/6(av!Hz, SMB RAM (MAX 128MB RAM), 5121® SuperFosI Cache 
RWVi, (3 PCI Slots), Space Saving Tower Design with 200 watt power suppiy arvd 10 drive 
bays, 3.5’ 2.88 floppy drive, 2 serial, 1 parallel end 1 gesne port, 420MB IDE Hard Drive 
14ms, 1 MB SuperVGA Video Accelerator PO LocalBus Graphics Adapter, 14’ SuperVGA 
Color Monitor (1024 x 768, .28mm, M), Internal FAX/MOC«M 14.4/9600, Microsoft serial 
mouse, MF-101 enhcnced keyboard, Microsoft DOS 6.2, Microsoft Wirxjov«, 
FAW/IOOEM Communications software, RAID Server utility software. 


EISA/PCI Bus 

PLEASE CALLI 


SCOTTY PS40/U 

uiDsaivti 


Intel Pentium P5-60/66MHZ, 32MB of RAM (MAX 256M8 RAM), 512KB SuperFast Cache 
I RAM, (3 PCI/6 EISA), Server-Tower Design wHh 3 redundant 350 Watt Power Supplies arrd 
10 hard drive bays, 3,5“ 2.88 floppy drive, 2 serial, 1 parallei and 1 game port, 10 
425MB SCSI-2 Hard Drives 12ms, EISA-Bus 3-^-1 Ethernet LW Adapter, MYLEX PCI 
LocalBus DRIVE ARRAY RAID SCSI-2 Host Adapter (RISC Intel 960) (RAID Levels 0,1,2and 5), 
external SCSI-2 adapter, 1MB StperVGA Md^ Accelerator PO LocalBus GrapWes 
Adapter, 14’ SuperVGA Color Monitor (1024 x 768, .28mm. Nl), Microsoft serial mouse, 
MF-101 enhanced keytxxrrd, Microsoft DOS 6.2, Mlcroeoft Windows 3.1, RAID Server 

TO ORDER, CAU 


Additionoil Pricing for Upgrados 


i- 800 -scomi 


4MB AddMomil RMR 

$ 

179 

340MB IDE HD 

$ 

140 

420MB IDE HD 

$ 

240 

B40MB IDE HD 

$ 

240 

13” EupnrVOA Monitor 

$ 

179 

1 r loporVOA Monitor 

$ 

949 

MoMModio MPC2 

$ 

449 


14-BH c*ini4 and, aonr 

Do«M* Spin CDKOill, 

USA Tndny CDROMr COMPTONS 
InlmActhm Encydnp 



HOURS 

MW-nXSrMFMEI 

SATWIU-8VET 

SUH12>M-5PMEr 


WAYS TO PAT 


i,mA, seonr ez-cws. 


•May* SMUM CASH), COOl 


TECH SUPPORT: 
{ 407 )- 692-4223 



SCOTTY SYSTEMS INTEIMJATIONAL INC., 1784 NW FEDERAt HWY., STUAKT, FI 34994, PHONE : |407}692-4223 FAX: (407)692-3323 

Circle 322 on Inquiry Card. 
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IBM 


Windows J 

Window? 


rortabilitj ^1 
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Bi^uidc FziEI '95 



Special Issues If.S. Delivery $3.00 Foreign $4.00 

1990 through 1994 U.$. Deiiverv $6.00, Foreign Delivery $8.00, r.anack& Me.xico 
$6.50 

All issues prior to 1990 U,S. Delivery $3.00, Foreign Delivery $4.00 

All checks must be in II.S. funds and drawn on a U.S. bank. 

Please indicate which issues you would like by checking (V) the boxes. Send 
requests with payment to: 

BYTE Back Issues, 

One Phoenix Mill Lane 
Peterborough, IV.Ii. 03498 
(603) 924-9281 


□ Check enclosed 

Card# _ 


Charge: □ VISA 


□ MasterCard 


Exp, Date 
Sij5nature_ 


Name 


Address . 
City _ 




State 


Zip 


Ptrtting l^cknalogy to Wbrk 


AU orders must be prepaid. Plea^ allow four weeks delivery. 


Poumelle 


Books of the month: John Keegan’s 

A History of Warfare (KnopC 1993) is one 
of ihe few books 111 call important: it's 
an examination of why men—and that's 
not sexism, but the subject of the book— 
fight, and whether we still need war. Agree 
or not, you're in for a heck of a ride. And 
so you are with John Podhoretz's A Heli Of 
A Ride (Simon & Schuster, 1993), an in¬ 
sider's story of just what happened to send 
George Bush from an unbeatable 91 per¬ 
cent popularity lo defeat by an Arkansas 
governor. Not quite as funny as O'Rourke, 
and perhaps a bit more serious. 

The computer book of the month is 
Francis Hamit’s Virtual Reality and the 
Exploration of Cyberspace (Sams, 1993). 
i wrote the preface for this because 1 think 
it's a realistic cut through the hype to look 
at virtual reality. It's also a key to access 
David Mitchell's DIASPAR Virtual Re¬ 
ality Network, and anyone who is really 
interested in virtual reality cannot afford 


For More Information 


Next to the Oxford Engttsh Dictfonary on CD- 
ROM. the Random House Boob and CD-ROM 
Random House Unabridged Dictionary 
($159; book only, SlOO: CD-ROM onfy. $79) 
is as good as you can get. Contact Random 
House Reference and Electronic Publishing, 
201 East 50th St., Nev/ York, NY 10022. 
(800) 733-3000 or (212) 751-2600; fax 
(800) 659-2436, Circle 1060 on Inquiry 
Card, 

The smallest and lightest full-size laptop Tve 
ever seen^ Cm fond of the Hewlett-Pacbard 
OmniBook 425 (with 40-MB hard drive. 
$2125; with lO-MB flash disk, $2375). 
Contact Hewlett-Racbafid Co., 1000 
Northeast Circle Slvd., Corvallis. OR 97330, 
(800) 433^1254 Of (503) 757-2004; fax 
(800) 333-1917. Circle 1061, 

The #9(flXE Professional Graphics 
Accelerator ($345 to $1095) is very fast and 
looks great. Contact Number Nine Computer 
Cerp., 18 Hartwell Ave., Lexington, MA 
02137, (800) 438-6463 or (617) 674-0009; 
fax (617) 674-2919, Circle 1062. 

If you experiment with your system at all. you 
need Beotcon 2.0 ($79), Contact Modular 
Software Systems, 25825 104th Ave. SE, 
Suite 208. Kent. WA 98031. (800) 43^3930 
or (206) 631-5781; fax (206) 631-5779, 
Circle 1063. 

Retrospect 2.0 ($249) will back up Mac data 
to just about any conceivable SCSI device. 
Retrospect Remote ($449] will back up 
remote Macintosh systems over a network. 
Contact Dantz Development Corp., 4 Orinda 
Way, Building C, Orinda. CA 94563, (510) 
253-3000; fax (510) 253-9099, Circle 1064. 
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not to know about that- 

One of the games of the month is Mi- 
croProse’s Master of Orion, a game of stel¬ 
lar conquest with diplomacy: it keeps 
growing on you; be sure to get on-line and 
download the latest upgrades, since the 
original was a bit buggy. The other is Dy- 
namix’s Betrayal ai Krondor, about the 
best fantasy role-playing game 1 have come 
across* It’s based on Ray Feist’s Magician 
series, and it plays like reading a novel. 
Warning: both of these are time eaters. 

Critical Path from Media Vision is a 
chase game of a kind that Fm not terribly 
lond oT but iTs a darned good illustration 
of just what you can do with multimedia 
now: the action was filmed with Holly¬ 
wood actors in Chroma-Key with com¬ 
pressed real-time (albeit rather small) 
video* It also features my friend Miu Yee, 
Media Vision vice president and formerly 
the publisher of Microsoft Books; it’s just 
about worth the price of the game just to 


hear his maniacal laugh. 

Next month, more multimedia, includ¬ 
ing Reel Magic from Sigma: full-screen 
real-time video from a CD-ROM. The first 
lime you see it, you’ll be amazed- Also 
next month: a multimedia shoot-out, and 
some words about the DTR Dauphin, a 
small, pen-based 486 Windows machine 
that’s getting closer to the pocket com¬ 
puters I wrote about 20 years ago in The 
Mote in GoiTs Eye. There’s just a lot going 
on out there in Microland— ■ 


Jerry Pourneiie holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfonabie living writing ahotU compitters present 
and future* Jerry welcomes readers* comments 
and topinions* Send a self-addressed stamped en¬ 
velope to Jerry Pourneile, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please pul 
your address on the letter as well as on the enve¬ 
lope* Due to the high volume of lei ters, Jerry can¬ 
not guarantee a personal reply. You can also con¬ 
tact him the Internet or BIX ai Jerryp^bix^com* 


A portable battery-powered hard drive that's 
smaller than a cigar box, the BSE Rashdfive 
(210 MB* $749; 340 MB, $849; 500 MB. 

$1099; smaller sizes are also available) is great 
for storing critical flies. Contact The BSE Co*, 
Inc,, 2114 Morth Fourth St., Ragstaff, AZ S6004, 
t602) 527-8S43: fax 1602) 527 1540. 

Circle 1065. 

If youf systems are getting flaky and you suspect 
either a power problem or a dying cooling fan, 
replace your power supply with one from PC 
Power & Cooling, Inc. ($89 to $349). 5995 
Avenida Encfnas* Carlsbad. CA 92008, (800) 

722 6555 or (619) 931-5700: fax (619) 931- 
6988* I think you'll be glad you did- 
Recommended. Circle 1066. 

Federal Soapbox ($129) tells you precisely which 
officials or coograsspersons are relevant to 
certain legislation or regulations, gives their 
addresses, and will make mailing labels, send 
MCI Mail, or generate faxes as you choose. 
Contact Soapbox Software. 10 Golden Gate Dr.. 
San Rafael. CA 94901, (800) 989-7627 or (415) 
258M3292: fax (415) 258-0294, Circle 1067. 

The Croalive Labs Multimedia Kit ($549.95 to 
$999.95) works just fine, and I like the 
speakers. Contact Creative Labs, 1901 
McCarthy Blvd., Milpitas, CA 95035, (800) 998^ 
5227 or (403) 428-6600; fax (408) 428^611. 
Circle 1068, 

I could hear the difference In sound quality from 
the speakers in the Media Vision Pro 16 
Multimedia System upgrade kit (System 1, 
$1049; System 2, $1195). The action In Critical 
Patti ($79.95) is a darned good Illustration of 
just what you can do with multimedia now. 
Contact Media Vision, 47300 Bayslde PKwy., 
Fremont. CA 94538, (800) 348-7116 or (510) 
770-8600: fax (510) 7709146. 

Circle 1069- 


Microsoft Enoarta ($395) is one heck of a 
history encyclopedia CD-ROM. I have to say 
I like every darned one of Microsoft's 
Muttimedia CD-ROM music collections 
($79.95 each). Contact Microsoft Dorp., 1 
Microsoft Way, Redmond, WA 98052. (800) 
426-9400 or (206) 882 8080; fax (206) 883- 
8101- Circle lOTO- 

You install OS/2 for Windows ($49) on a 
system already running Windows, and It makes 
your Windows, complete with your desktop and 
applications, run under OS/2. Contact IBM 
Cerp., 1 Old Orchard Or., Armonk. NY 10504, 
(800) 342-6672 or (914) 765-1900; fax (313) 
225-4020. Circle 1071. 

The LapUnk Remote Access file transfer 
program is available from Traveling Software, 
18702 North Creek Pkwy.. Bothell, WA 98011, 
(800) 343-8080 or (206) 483-8088; fax (206) 
487-1284. Circle 1072, 

Master of Orion ($59.95), a game of stellar 
conquest with diplomacy, keeps growing on me. 
Contact Micro Prose* 180 Lakefront Dr.. Hunt 
Valley- MD 21030. (410) 771-1151; fax (410) 

771-1174. Circle 1073, 

Betrayal at Krondor ($69.95) is based on Ray 
Feisls Magician series* and It plays like 
reading a novel. Contact Dynamix* 1600 
Millrace Dr,, Eugene, OR 97403, (503) 343- 
0772: fax (503) 344-1754. Circle 1074* 

You might hurt the Ever switch indestructible 
keyboard ($795) with a sledgehammer, but 
you'd have to work at it. Contact Evers witch 
USA, 12079 Tech Rd*, Silver Spring, MD 
20904, (800) 794-8243 or (310) 680-3100; 
fax (301) 680-9425. Circle 1339. 


Just Add Code. 





( 800 ) 548-4778 

Free* Unlimited Technical Support 
30-Day Money Back Guarantee 
Same-Day Shipping 


Lahey 
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Fortran Is our forte 
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What’s New 


Hardware 


WATCH THE SHOP FROM YOUR 
MONITOR 

The Model 722 PC Workmate 
($525) lets you watch a live 
video in a window on your VGA 
display* From Telebyte Tech¬ 
nology (Greenlawn. NY), the de¬ 
vice incorporates a full multi¬ 
band VHF/UHF/CATV tuner 
that can receive up lo 70 chan¬ 
nels of TV information, fhe PC 
Workmate also has direct video 
inputs for a VCR, a videodisc, 
a camcorder, or a surveillance 



camera with a built-in speaken 
'fhe unit merges the VGA signal 
with the video signal and sends it 
to your monitor* You control the 
display mode, window position, 
video source, and channel from 
the front panel. 

Phone: (800^ 835-3298 or 
{516} 423-3232. 

Circle 1279 on Inquiry Caret. 

DATA ACQUISITION VIA THE 
PARALLEL PORT 

An analog-input and digital-I/O 
device, the Datashutile (from 
$995) connects to desktop and 
portable PCs via the parallel port* 
A high-speed pass-through in¬ 
terface lets you continue to use 
your printer or modem. From 
Strawberry Tree (Sunnyvale, 
CA), the Datashuttle ships w ith 
Quick log applications softw are 
for signal conditioning, logging, 
graphing, set-point and PID con¬ 
trol, and alarms. The device has 
ao accuracy of O.CX)5^C for ther¬ 
mocouple measurement. Since 


sensor terminals are integrated, 
you don't need a terminal panel 
You can connect up to 15 units 
to one parallel port with the ex¬ 
pandable unit. 

Phone: {800} 736-8810 or 
{408} 73&8H(Xl 

Clrpl^ 1274 on Inquiry Card* 

HIGH-SPEED IMAGING 

The Chromax 2400S graphics 
accelerator ($899) uses three S3 
accelerator chips, each of which 
controls an 8-bit-color channel 
of 24-bit RGB color displays* 
Resolution goes up to 1280 by 
1024 pixels with 16.7 million 
colors. From Umax Technolo¬ 
gies (Fremont, CA), the card is 
available for ISA, VESA, and 
PCI systems* The 3-MR-DRAM 
ISA version is expandable to 6 
MB; the standanJ VESA and PCI 
versions have 6 MB of DRAM 
built in. Built with the deluxe 
version of the AutoCAD driver, 
the Chromax 2400S provides a 
display list, a spyglass, real-time 
panning and ztjoming, a bird’s- 
eye view, and on-line help* A 
virtual screen helps with the pan¬ 
ning and editmg of large pieces 
of artwork, and a monitor-cali¬ 
bration utility is available for 
gamma corrections* 

Phone: (800) 562-0311 or 
(510)651-8883. 

Circle 1275 on Inquiry Card. 

VESA AND PGI CACHE 
CONTROLLERS 

The KT-410A VL-Bus ($175) 
and the KT-910A PCI ($255) 
IDE cache controller kits sup¬ 
port four IDE drives, with a ca¬ 
pacity of up to 4 GB each, and 



two floppy drives. The cache, 
expandable from 512 KB to 16 



Integrated Audio ON 
A PCMCIA Card 


An audio PCMCIA 
card with its own 
high-fidelity speak¬ 
er and a DSP chip, 
the Port*able Sound 
PCMCIA supports 
most programs written for Sound Blaster. The Type II PCMCIA 
card lets you record and play back CD-qualityr 16-bit digitized 
voice, music, and sound. You can simultaneously play synthe¬ 
sized and di^ized audio files. The card has built-in volume 
control, a [ack for a second speaker, and a stereo headphone 
jack. The compact speaker is detachable. Cost is $279.95. 


CoTiUicr: DSP Solutions, PaloAito, CA, (916) 621-1787. 


Circle 1271 on Inquiry CanJ, 


MB, is composed of DRAM op¬ 
erating at 80 ns in 256-|^ and 1- 
and 4-MB SIMMs* From Bus- 
Logic (Santa Clara, CA), each 
card has an IDE-disk data rate 
of 5 MBps, a system-bus data 
rate of 20 MBps, and an average 
disk seek time of less than 0.3 
ms* In addition to supporting 
DOS and Windows, the cards 
provide 32-bit support for Net¬ 
Ware, OS/2, and Unix (SCO, In¬ 
teractive, and AT&T). The KT- 
910A PCI controller is software 
configurable* 

Phone: (408} 492-9090. 

Dircte 1280 on Inquiry Card. 

CO MULTIMEDtA 

Aztech Labs' (Fremont, CA) 
CD A 268-01A double-speed 
CD-ROM drive ($199) is MPC 
2“C0mpliant and features MDR 
(motorized disk reium) technol¬ 
ogy, which eliminates the need 
for caddies and frees you from 
manual tray-loading. Compati¬ 
ble with Kodak's Multisession 
Photo CD software, the drive lets 
you view multiple photo-realis¬ 
tic images on your PC screen in 


DOS or Windows. The 630-MB 
drive has a data transfer rate of 
300 KBps, an average access 
lime of less than 380 ms, and a 
64-KB internal buffer. Digital- 
audio output lets you play back 
74 minutes of full-motion video 
from a 12-cm disk using video 
in CD format. You can also play 
your favorite audio CD while 
you're working in an application. 
Phone: (510} 623-8988. 

Circle 1277 on Inquiry Card. 

FASTER PRINTING 

An I/O PC card, the PowerPori 
(S59) from Buffalo Products 
(Salem, OR) increases die print¬ 
ing speed of your parallel print¬ 
er, such as the Hewlett-Packard 
LaserJet 4, to as fast as 150,000 
characters per second* Compati¬ 
ble with ail ISA-bus PCs running 
DOS or Windows, the Power- 
Port plugs into any 8- or 16-bit 
slot on your computer’s mother¬ 
board; it can use the LPTl or 
LPT2 port address. 

Phone: (800} 345-2356 or 
(503} 585-3306. 

Circle 1278 on Inquiry Card. 
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PLUG-AND-PLAY NETWORK 
ADAPTER 

The EtlierGo network adapter 
($99) from Alta Research (Deer¬ 
field Beach> FL) features a Na¬ 
tional Semiconductor AT/LAN- 
tic Ethernet controller with a 
custom ASIC that lets ISA cards 
support the Intel/Microsoft Plug 
and Play ISA specification. The 
adapter ships with a utility that 
provides automatic self-config¬ 
uration for systems that do not 
support Plug and Play. 

Phone: i800) 423-8535 or 
(305} 428-8535. 

Circle 1278 on Inquiry Caret. 


MULTIMEDIA ON A CARD 

HiPerVideo 928Movie, which 
was developed in conjunction 
with IBM, combines a Windows 
graphics accelerator card with 
software movie acceleration, 16- 
bii audio, and a VESA Media 
Channel expansion option. From 
VideoLogic (Cambridge, MA), 
the card uses the company's 
Powerplay Digital Movie Ac¬ 
celerator, a custom ASIC that 
provides seamless integration of 
the video and PC graphic.s sub¬ 
systems, enabling you to play 
back full-screen video at 30 
frames per second. The VESA 
Media Channel connector sup¬ 
ports a video data connection be¬ 
tween peripherals, such as video¬ 
capture cards or MPEG playback 
devices, and the graphics sub¬ 
system. 

Phone: (617} 494-0530. 

Circle X28X on Inquiry Card, 


EASY SCSI CONNECTION 

A 16-bit PCMCIA SCSI con¬ 
troller, the SCSI2GO (from $329) 
lets you easily add SCSI storage 
devices and I/O peripherals to 
your notebtwk or desktop com^ 
puter with a PCMCIA Type II 
slot. From Future Domain {Ir¬ 
vine, CA), the card has SCSJ-2 
data transfer rates of up to 10 
MBps and a 2-KB internal FIFO 
buffer. With the card installed, 
your system auiomaiically re¬ 


A Cross-Platform, F 
Scanner 

With no on/off switcli, the pa¬ 
per-driven PaperMax per¬ 
sonal scanner is automati¬ 
cally activated and begins 
scanning when you insert pa¬ 
per into it. A typical typed 
page scans in less than 6 
seconds, and the image int- 
medlateiy appears on your 
PC (running either DOS or 
Windows) or Mac screen on 
top of wliatever appiication 
you're niniting. image enhancement and compression during the scanning process produce a 
small, file-size image suitable hir communication via fax or E-mail. 

MaxMate software supports such image formats as PCX, BMP^ TIFF, and PICT, in addition to its 
own file format You can annotate scanned documents with '^sticky notes'' and highlight them wrUi 
an eiectronic marker; annotations can be viewed across platforms. You can view, save, and print 
a MaxMate document received through E-mail regardless of the type of sending or receiving plat¬ 
form. The 272-pound scanner fits between your keyboard and monitor. The unit costs $499. 
Conimt: Vkioneer. Palo Alto. CA, (800} 787-7007 or (415} 8J2-^64()0, 

Circle X272 on Inquiry Card, 



configures itself and installs the 
SCSI peripherah 
Phone: (714} 253-0400. 

Circle ±232 on Inquiry Card. 

PORTABLE CONNECTIONS TO 
TOKEN RING 

Olicom's (Plana, TX) PCMCIA 
Adapter ($495) connects your 
notebook or laptop PC to token- 
ring networks via the PCMCIA 
Type 11 or Type til port on the 
PC. The adapter uses Olicnnf s 
PowerMac drivers and complies 
with the PCMCIA revision 2.0 
specification. The adapter sup¬ 
ports netwoik operating systems 
.such as NetWare and LAN Man¬ 
ager; it is compatible with DOS, 
Windows, and OS/2, 

Phone: (214} 423-7560. 

Circle X283 on Inquiry Card. 

Xircom’s (Calabasas, CA) Cred- 
itCard Token Ring Adapter and 
Pocket Token Ring Adapter 111 
($599 each) feature SmartRing 
software and a complete LAN- 
suppon program that supports 
most network operating systems. 
The l6V4-Mbps CreditCard To¬ 
ken Ring Adapter fits into any 


PCMCIA Tyt>e II or III slot. The 
Pocket Token Ring Adapter III 
connects portable and desktop 
PCs to a 16-/4-Mbps token-ring 
network through the parallel port 
and suppons enhanced parallel- 
port data transfers; its Phantom 
Power Cable powers the adapter 
directly from a PC's mouse or 
keyboard port. Both adapters in¬ 
clude cable connectors for STP 
and UTP token-ring cabling. 
Phone: (818} S78-7600. 

Circlu X284 on Inquiry Card, 

COMPUTER TALK T 

A three-piece computer speaker 
system, the ACS3 ($200) from 
Altec Lansing (Milford, PA) 
consists of two self-powered, 
shielded satellite speakers and 
an amplified subwoofer. The 
subwoofer has a multipath cham¬ 



ber to enhance sound reproduc¬ 
tion. Frequency response is 40 
Hz to 20 kHz ±3 dB, and the sig- 
nal-to-noise ratio is 78 dB, The 
system runs on AC power. 
Phone: (7J7) 296-4434. 

Circle 1285 on Inquiry Card. 

The magnetically shielded CS- 
1400 speaker system ($149,99) 
from Labiec Enterpri,ses (Van¬ 
couver, WA) is a 15-W RMS 
system with a 3-inch rolled-edge 
woofer and 2-inch alnico tweet¬ 
ers, The sy,stem’s controls for 
volume, treble/bass, and balance 
are on the front of one speaker. 
Two line inputs are available for 
secondary source applications. 
Phone: (206} 896-2000. 

Circle 1288 on Inquiry Card, ▼ 
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What’s New 


Hardware 



CABLE TESTER A 

A PC-based cable tester with a 
graphical wiring display, die Ca- 
bleEye ($1495) from CAM I Re¬ 
search (Lexington, MA) features 
an internal cable database with 
descriptive notes, label-printing 
capability, hard-copy wiring out¬ 
put on laser or dot-matrix print¬ 
ers, and macro functions for un¬ 
skilled operators. The system 
includes an expandable hard- 
ware-test fixture that links to 
your PC via a seiial port. 

Phone: (617} 860^9137. 

Ctrele 1289 <)ri Inquiry Card. 

PERSONAL PRINHR 

The OL41{}e ($899) from Oki- 
data (Mount Laurel, NJ) is a 
compact, 4-ppm LED/laser print¬ 
er with 600-dpi oiirpui. It in¬ 
cludes 12 resident scalable fonts. 
2 MB of RAM, and a RISC mi¬ 
croprocessor that lets you print 
the first page of your document 
just 25 seconds after you turn 
on the printer. Parallel and serial 
interfaces with auto-switching 
let you connect the printer to any 
type of computer or allow two 
PCs to share a printer. A power- 
save mode automatically reduces 
power use to less than 15 W 
when the printer is inactive. 
Phone: {609) 235-2600. 

CircEe :L28T on Inquiry Card. 

FLEXIBLE SCANNER 

ScanMan PowerPage ($799) is 
a compact, motorized* board less 
scanner* You can use it as a 
sheet-fed, full-page scanner or 
detach the motorized scanning 
head from its base and use it as a 


hand-held scan¬ 
ner. From Log¬ 
itech (Fremont, 
CA), the 256- 
gray-scale scan¬ 
ner is TWAIN- 
and OLE LO- 
compliani and 
has a 25- to 
400-dpi resolu¬ 
tion. Tlireshold- 
ing and dither¬ 
ing features automatically adjust 
text and image contrast to pro¬ 
duce high-quality copies and fax¬ 
es. Communication between the 
computer and the scanner is soft¬ 
ware controlled. 

Phone: (510) 795-8500. 

Circle X288 on Inquiry Card* 

TV-TItPC INTERFACE 

A video interface card lhai al¬ 
lows you to watch TV on your 
VGA monitor, Video Galaxy 
($293) is compatible with major 
video standards and image file 
formats. From Aztech Labs (Fre¬ 
mont, CA), the 16-btt card pro¬ 
vides live TV displays at a reso¬ 
lution of 1024 hy 768 pixels in 
up to 16 million colors. An on/ 
off TV timer lets you pre.sei the 
TV to turn on at a specified time; 
a digital clock and preset status 
can be displayed on the VGA 
screen. The card, which accepts 
video from a TV, a videotape, a 
camcorder, or a Ia.serdisc play¬ 


er, has four audio sources and al¬ 
locates each video source to a 
specific audio source* 

Phone: (510) 623-8988. 

Circle 1291 on Inquiry Card* 

LABEL AND BADGE PRINTER 

A dedicated label printer, the P- 
Touch PC ($449) from Brother 
International (vSomerset, NJ) lets 
you print images from your com¬ 
puter screen onto laminated ad¬ 
hesive labels* Mac- and PC-com- 
paiible, P-Touch PC can print 
most combinations of on-screen 
fonts, graphics, bar codes, and 
company logos. P-Touch PC can 
do thermal-transfer printing and 
import bit^mapped graphics, as 
well a.s print mailing labcLs with 
the option of automatical ly print¬ 
ing the dale and time on each la¬ 
bel* The unit sup pons ATM and 
TrueType fonts and includes 
more tlian 250 scalable symbols* 
Phone: (908) 356-8880. 

Circle 1292 on Inquiry Card* 

INTERNAL FAX MODEM 

A V*32bis/V*42bis fax modem 
card, the T/PoriModem I441)PT 
($299) sends and receives data 
or faxes in the background while 
you work on your PC. The Tel- 
cor Systems (Natick, MA) card 
has a coprocessor, 14 KB of 
transmit buffer, and 16 KB of 
receive buffer dedicated to the 


Talk AND Send Data, Too 

The enhanced IV1T1332PCS 
MultiModem ($949}, which 
is based on V.32terbo tech'- 
oology, has a Talk Anjftime 
feature that activates voice¬ 
over-data cominunications 
whenever the handset is 
picked up. From Multi-Tech 
Systems, the voice/data/fax modem operates at 10.8 Kbps 
and 19.2 Kbps. When you use Talk Anytime, you can switch to 
slmuttaneoits voice-over-data mode without having to confine 
the modem. 

Contact: Multi-Tech Sy.stcmx, Mounds View, MN, (800) 328- 
9717 or (612) 785-3500. 

Circle J.273 on Inquiry Card* 



management of the modem/PC- 
bus serial interface, which per¬ 
mits data transfer rates of up to 
115.2 Kbps. The Hayes-compat¬ 
ible modem supports existing 
130S communications software 
and does not use IRQ lines or 
DMA channels in Windows. 
Phone: (508) 653-3995. 

Circle ±293 on Enquiry Card* 



HEAT ALERT A 

The 110 Alert alarm ($29) sig¬ 
nals when your computer’s in¬ 
ternal temperature reaches 1 lOT; 
when the tcmperdtuie drops back 
below I lO^F, the alarm shuts 
off* From PC Power & Cooling 
(Carlsbad, CA), the device uses a 
ihennistor to monitor the tem¬ 
perature* Compatible with any 
computer, the device connects to 
an unused drive plug. 

Phone: (619) 931-5700. 

Cirqlfi ±290 on Inquiry Card* 

NETWORK-PERIPHERAL 

SHARING 

The Print Server Plus PS^ se¬ 
ries {from $595) enables you to 
share modems and printers on 
your Ethernet or token-ring net¬ 
work* The BayTech (Bay St. 
Louis, MS) units support up to 
32 queues on as many as 32 file 
servers; they can support four 
peripherals* The print servers 
provide continuous parallel print¬ 
ing speeds of KKJ,CX)0 characters 
per second and serial printing 
speeds of 46,0(X) cps; they sup¬ 
port asynchronous speeds of up 
to 460,(X)0 bps. You can control 
your printers remotely and are 
notified of primer errors and 
form changes. 

Phone: (60!) 467-823L 

Circle ±294 on Inquiry Card* 
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Selected Product Line Chart 


^^...[DC4030J achieved the highest Disk Harmonic 
"“ score /dr ZD Lab's Benchmark 7.01...ever seen 
hr an IDE drive. Promise Technology, lac. puts the 
k/londo in Coot hr VL'-Bus controllers... 99 

Winner of "Mondo Coo!" Award: Computer Shopper/JulY'93 


BROMISE 

TECHNOLOGY, INC 

e Deliver Wie Promise of 

fdrmdiice 


T oday’s more complex, powerful applications 
requires greater perfonnance from your com 
purer than ever before... While your CPU may 
be faster, your hard drive lags way behind. Boost 
your whole system with a Promise Technology disk 
accelerator and get instant response from your exist¬ 
ing IDE or SCSI drive. 

Promise Technology’s disk accelerators - with 
their own CPU and on-board memory -- deliver 
virtually instant access to your hard disk and keep 
your system’s CPU free to handle your toughest 
Windows programs. And weVe even done all the 
setup for you...simply plug it in. 

Itttroducmg the first family of disk 
accelerators for PCI 

Promise ushers in the next generation of controller 
performance with the first family of disk accelerators 
and storage controllers for the new PCI bus. Now har¬ 
ness the full power of 32-bit PCI design and get 0,1ms 
disk access^ for the ultimate PCI 5ystem...at an 
unheard-of low price. 

Count on Promise to lead the w^ay in disk perfor¬ 
mance. After all, we’re the pioneer and world leader 
of IDE disk accelerators. So whether it’s the latest 
PCI,VESA or ISA bus...IDE or SCSI drive, Promise 
Technology has just the right solution for you. 
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See US at CeBIT! 
Hall 6, C24/F23 
(American Pavilion) 
Booth K6 

Circle 559 on Inquiiy Card. 


' Toll Free in USA 
1 - 800 - 888-0245 


1460 Koll Circle, 

Tel. (40814524)948 Fas (408) 452-1534 ! 





















Software 


DATA ► 

ACQUISITION 

Icon-based 
applications 
software for 
data acqui¬ 
sition, Work¬ 
bench for Win¬ 
dows ($995) 
is targeted to¬ 
ward scientists 
and engineers. 

From Strawberry Tree (Sunny¬ 
vale, CA), the program dt^esn't 
require any programming. The 
Windows environment enables 
special graphics and live dy¬ 
namic data export to other DDE- 
compatible programs. Optional 
modules, such as hM/filtering 
and advanced mathematics, are 
planned. 

Phone: (408) 736-8800. 

Circle 1302 on Inquiry Card, 



VISUAL DEVELOPMENT 

VIA/VisuaJ Information Assis¬ 
tant for Windows (IVom $295) is 
an object-oriented application 
development tool that lets you 
design an information structure 
by integrating data from dis- 
parate sources. From Applied 
Logic Programming (Wynne- 
wood, PA), the software access¬ 
es data by launcliiiig applications 
or via DDE iind DLL mecha- 


Power Tools FOR Imaging 


Kai's Power Tools for Wiinlows includes 33 flKers and exten¬ 
sions for expanding the capabilities of Windows image-ma¬ 
nipulation programs that support the Adobe standard plug-in 
architecture. Such programs include Photoshop; Fauve Ma- 
tisse. Fractal Design Pa inters PhotoStyler, and Picture Pub¬ 
lisher Plus. 

The Texture Explorer lets you generate an unlimited selection 
of textures, backgrounds; and materials that you can apply to 
images, text; backgrounds; or objects. The Gradient Designer 
allows the use of up to 500 colors at any time. Gradients on 
Paths wraps any blend around a free-form user path or text se¬ 
lection; the Julia Sets fractal explorer lets you generate and ex¬ 
plore using fractals or zoomed fractal segments lor masking and 
mapping. $100. 

Contact: HSC Software. Santa Monica. CA. (310) 392-’844I. 

CVrcl9 1-290 on Inquiry Card. 
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uisms. it provides hypertext, hy¬ 
pe rdata, and hyperquery search 
and reporting capabilities. 
Phone: (215) 649-4740. 

Circle 1321. on inquiry Card, 


IMAGING TOOL 

An imaging extension to the 
KIPP Advanced Developers 
Toolkit, Kofax Mark Sense De¬ 
tection ($995) permits real-time 
recognition of check marks, sig¬ 
natures, and Ollier markings on 
scanned documents. From Ko¬ 
fax Image Products (Irvine, CA), 
the tool helps businesses route 
and process forms and other doc¬ 
uments by extracting data related 
to hand-entered markings. You 
can incorporate the tool into any 
application that you've devel¬ 
oped using the KIPP toolkit. 
Phone: (7J4) 727-1733. 

Circle 1.307 ofi Inquiry Card, 


CALCULATE TO THE NTH POWER 

A programming language with 
symbolic math-processing capa¬ 
bility, Nth ($129) from Nth 
Power Software (Adair, OK) op¬ 
erates in 32-bit protected mode 
for full use of available RAM. 
Among the 11 built-in data types 
are multiple precision numbers, 
polynomials, multivariate ratio¬ 
nal polynomials, and vectors and 
matrices. Examples of source 
code include Sturm’s algorithm, 
nes<dution via list prtx:e.ssing, and 
the Nth mot of a number to any 
degree of accuracy. 

Phone: (918) 789-2734. 

circle 130S on Inquiry Card, 


SOFTWARE TESTING 

Vermont High Test ($495) 
automatically records test 
scripts as you run a pro¬ 
gram. After recording key¬ 
strokes, mouse events, 
screen images, and the in¬ 
ternal details of window 
controls, the interactive 
Suite Manager joins the 
test scripts into test suites. 
The Suite Manager also 



creates script hierarchies and sets 
up loops for multiple script exe¬ 
cution. Tlie package is from Ver¬ 
mont Creative Software (Rich- 
ford, VT), 

Phone: (802) 848-7731. 

Circle 1303 Oil Inquiry Card. 

MOTION SIMULATION 

Working Model ($995), a mo¬ 
tion-simulation package from 
Knowledge Revolution (San 
Francisco, CA), provides Win¬ 
dows workers with a cross-plat- 
form engineering solution for 
motion analysis. You can create 
mechanical systems on your PC 
screen by graphically building 
objects or impt)rljng them from 
a CAD program. During a sim¬ 
ulation, a siniulation engine 
mathematically calculates the 
objects' motion from their as¬ 
signed physical properties and 
displays their movement in 
smooth animation. 

Phone: (415) 553^8153. 

Circle 1.320 on Inquiry Card. 

BROWSE IN AUTOCAD ▼ 

A file-vie wing utility that runs 
inside AutoCAD by means of 
the ADS interface. Auto Manag¬ 
er Classic/ADS ($95) displays 
15 file formats and provides file- 
imporling capabilities into Au¬ 
toCAD, The Cyco Intemational 
(Atlanta, CjA) utility lets you stay 
in AutoCAD while you browse 
through your files to find draw¬ 
ings and other documents. The 
software views most graphics 
files, including Generic CADD 
and Micros tat ion DON files. 
Phone: (404)634-3302. 

Circle X305 on Inquiry Card. 
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FirstClass 


"FirstClass Goes Beyond 
The Capabilities Of Most 
Mail Systems." 


BYTE Magazine, 09/93 


S ays BYTE, "FirstClass blends conferencing and mail together under a 
remarkably dean interface that goes far beyond the capabilities of most 
mail systems ... a regrettably rare example of a useful piece of software." 


Firstaass features 
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FirstClass for internal mail, 
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A FirstClass Experience 
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I hat's remarkable about FirstClass? What other 
* communication software lets your PC and Mac users 
share your ethemet network without a file server.,, or 
dial in via modem with the same client software 
they normally use? Add to this our integrated 
group communication, comprehensive security 
features, simple installation and robust server 



FirstClass Lotus Notes QuickMail MS Mail 








Conferencing? 

Y 

Y 

Pseudo 

- 

Cross-Platform Chatting? 

Y 

Optional 

- 

- 

Fully Custombiable Interface? 

Y 

Y 

- 

- 

Attachments? 

Unlimited 

40 

16 

Unlimited 

Copies of Sent Mail? 

Y 

Y 

- 

- 

Full Message History? 

Y 

Pseudo 

Psautfo 

* 

BBS Functions? 

Y 

- 

- 

- 

Modems Per Server? 

Up CO 22 

3 

1 

1 

Restrict Any Feature? 

Y 

Y 

- 

* 

Internet Usenet Gateway? 

Optional 

- 

- 

* 

10 Users 

$690 

Minimym $4950 

$599 

$695 
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^ Macintosh and Windows support on the same network or via 
modem without costly file servers 
® Easily accommodates more than a hundred simultaneous 
sessions, 20 of which may be modem connections without 
third-party communications software 

° Connectivity via network or modem to other FirstClass _ 

servers or other manufacturers' mail systems 
^ Remote or local administration via the normal 

FirstClass client i 

M^sages with multiple fonts, styles and cobrs & unlim¬ 
ited file attachments 

^ Simultaneous multiple uploads & downloads | 

^ Optional gateways to the Internet with full Usenet 
newsgroup sending A receiving 
^ Fax gateway for individua] or broadcast faxipg and ' 

more! i 

DEALER & CONSULTANT INQUIRIES NOW WELCOMEE 

Circle 185 on Inquiry Card. 

SoftArc Inc. 

Global-Area Communications 

19ia f<jcts]s Road. #325. West Sen™, Mow Yofli. USA 14224 
Fax; 41 t-7S4-185* Intemet salas^satere.com FirsBClass: 414-609-2250 

Phone:416-299-4723 
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What’$ New 


Software 


Help-Authoring FOR Windows 



A self-containefl developmeitt environment^ ForeHelp lets you 
viewp create, change, and move through your help projects in 
the actual visual and functional help setting, ForeHetp sup¬ 
ports all Windows 3.1 help features, such as hot spots in text 
and graphics and macros. An error-detection and resolution 
facility during the build process lets you Jump directly to an 
error location without having to decipher cryptic help-compil¬ 
er error messages. Cost is S39S. 

Contact: fore Front. Boulder, CO. (303) 499-9J8L 

Circle 1237 ofi Inquiry Card. 


NETWORK MANAGEMENT 

ONdemancl Network Control 
System for Windows (portable 
version. $S95; desktop version. 
$2995) managers ON line System 
Concentrators and related net¬ 
work modules. From Chipcom 
{Southborough. MA), ONdc- 
mand NCS for Windows can 
manage Imndreds of users on 
multiple Ethernet, token-ring, 
and FDD! networks. The desk¬ 
top version has graphical point- 
and-click conlroL menu fomis, 
and presentation tools for juan- 
aging all Chipcom devices from 
a PC. 

Phone: (508) 460-8900. 

Circle X304 on Inquiry Card. 

MANAGE CD TIRES IN 
WINDOWS AUTOMATICALiy 

Visual CD (S69.95) from Merid¬ 
ian Data (Scotis Valley, CA) 
automates the installation, man^ 
agement, and operation of mul¬ 
timedia CD-ROM titles in Win¬ 


dows. After you insert a disc, the 
program scans and identifies it, 
adding it to a Iibrar>' that lists all 
your titles. When you open Vi¬ 
sual CD. your titles and a toolbar 
are displayed; you can click on 
any title to review the contents 
of the disc and use the toolbar to 
enlarge photos, listen to audio, 
or review data. 

Phone: (408) 438-310(1 

Circle 1306 on Inquiry Card. 

PARTICIPAR BEHIND THE 
SCREEN 

Crystal Walls ! .0 ($69.95) from 
Dt^main Virtual Worlds (Seattle, 
WA) uses 3-D animation to cre¬ 
ate virtual worlds behind your 
PC screen. You can see and in¬ 
teract with the animated charac¬ 
ters in the virtual worlds, and 
they can continue their interac¬ 
tions while you work in your ap¬ 
plication. 

Phone: (206) 328-7200. 

Circle 13U. on Inquiry Card. 


OS/2 TOOLS 

The GammaTech Power Pack 
for OS/2 ($69,95) from Sof- 
Touch Systems (Oklahoma City, 
OK) provides tools that help you 
get more power from your sys¬ 
tem. The package includes the 
Extended Attribute Editor, w'hich 
lets you examine, create, alter, 
and delete extended attributes on 
files and dlnsctories; the .INI File 
Editor, which lets you add, de¬ 
lete, and update OS/2 INI files: 
and a Mot Key feature tliat lets 
you define hot-key combinations. 
Phone: (405) 947-8080. 

Cireie 1300 on Inquiry Card. 


SHIPPING SOFTWARE 

The DOS-based Ship It package 
($199.95) from PoinTex (Wal¬ 
nut. CA) comprises a UPS man¬ 
ifest module, a bar-coding mod¬ 
ule, and a solar calculator. The 
manifest module produces UPS- 
approved items such as shipping 
manifests. COD tags, billing 
summaries, and shipping labels. 
The module also provides a de- 
lailed daily record of what you 
ship, where you ship it, and the 
shipping charges you incur. The 
bar^'oding module lets you enter 
the numbers, name, and a brief 
description for any item to w^liich 
you want to assign a bar code: it 
then generates the bar code. 
Phone: (909) 594-6321. 

Circle 1309 an Inquiry Card. 


DATATYPES FOR VISUAL BASIC 

Baldar*s Data Type Functions 
for Visual Basic ($49) supports 
data type functions for Visual 
Basic by making available func¬ 
tions such as MK1$, CVl, 
MKD$, and CVD. From Baldar 
(Berkeley, CA), the software lets 
you design data-type records 
while your program Is running 
and import programs written in 
other Microsoft Basic languages 
without reworking any code or 
logic. 

Phone: (800) 367-0930 or 
(510) 841-2474, 

Circle 1301 on Inquiry Card. 


Software Update 


ImagePals 2, U-Lead Systems 
(Torrance, CA), provides cat¬ 
aloging for all media types; 
expanded search capabilities 
with keywords, subjects, and 
marks; file conversion for 
raster and vector fomials; ad¬ 
ditional special-effects filters; 
interdocument cloning: a 
global viewer; and multi- 
media slide-show capabili¬ 
ties. $249. 

Phone: (310) 523-9393. 

Qircte 1323 on Inquiry Cord, 

HiResQFX, Ron 
Scott (Hous¬ 
ton, TX), 
deletes the 
hardware key; 
expands 
Bitmap Object 
support: and adds image- 
warping, full-screen editing 
for video applications, object- 
file import and export, and 
function queuing for batch 
operations. SKMXl. 

Phone: (713) 529-5868. 

circle 1324 on Inquiry Cord. 

XPost 3.0 P, LANtec (Provo, 
LTT), features a multitasking, 
menu-driven, modular Win¬ 
dows GUI: NeiPhone; mes¬ 
sage compression on storage 
and Forwarding; ascending 
and descending messaging 
order; application launching 
under DOS and Windows; 
message priority rating; and 
E-mail environment cus¬ 
tom izai ton. $99.95. 

Fhnne: (SOI) 375-7050. 

Circle 1325 on Inquiry Card. 




AutoSketch release 2 for Win¬ 
dows, Auto¬ 
desk (Sausa- 
lito, CA), 
enhances the 
interface, expands CAD func¬ 
tionality, adds drawing tools, 
increases compatibility with 
AutoCAD and AutoCAD LT, 
and enables more accurate 
importing and exporting. 
$299. 

Phone: (206) 487-2233. 

Circle 1326 on Inquiry Csrd. 
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Everyone 

makes claims. We make sure. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL, 

In every held, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it v^thstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible i^vith a wide range 
of business applications and hardware. 

It helps you make the right choice. 

Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment. 
Except our trials are more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digestif PC 
Digest^ and LAN Reporter®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Data Communications, 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment The NSTL mark 
teUs you it's already met that test. Look 
for it when you compare products. 


NSTL 

Plymouth Corporate Center 

Box 1000, Plymouth Meeting, PA 19462 

215-941-9600 

Mioio ChoDJiel™ and OS/Z^ are Inideiiiarka of the IBM Corponirtion- 


Cirde 316 on Inquiry Card. 











What’s New 


Software Update 


Software 



TOOLS FOR VISUAL BASIC 

XRef for Visual Basic ($99) is 
a cross-reference developer^s 
tool for fully documenting an 
application you’ve written using 
Visual Basic. From Crescent 
Software (Ridgefield. CT), the 
utility lists all forms, controls, 
properties, events, methods, vari¬ 
ables, arrays, constants, and pro¬ 
cedures alphabetically by type 
and scope. The tool reads all 
source code associated with a 
program and then parses the in¬ 
dividual program symbols into 
tables. 

Phone: (800) 352^2742 or 
(203) 438-5300. 

Ciri?t9 on Inquiry Card. 

VB Project Works l.Q (from 
$295) is a project management 
and vers ion-control system for 
developers using Visual Basic. 
From The Young Software 
Wt>rkK (CtMjper Staiitm, NY), the 
package provides a complete set 
of project-oriented vers ion-con¬ 
trol features and lets multiple 
developers work on a single Vi¬ 
sual Basic project. Parallel de¬ 
velopment and file sharing allow 
users to work on multiple lines 
of development simultaneously 
without one line interfering with 
another. Projects or files can be 
merged to combine the changes 
made in different projects or in 
separate branches. 

Phone: (212) 982^127. 

Circle ±3:L5 on Inquiry Card. 


TrueGrid Pro ($129) lets pro¬ 
grammers using Visual Basic 
create in-cel I editable and con¬ 
figurable database browse tables 
without writing code. From Apex 
Software (Pittsburgh, PA), the 
data-awarc grid supports all data¬ 
base formats that Visual Basic 
recognizes. Just drop a TrueGrid 
on a Visual Basic form and set 
the DataSource property, and 
your hilly functional table is cre¬ 
ated. A split bar lets you split a 
TrueGrid intti imiependent grids. 
Ph<yne: (412) 68M343. 

Circle 13±6 on Inquiry Card. 


^CENTRALIZED UN BOOT HLES 

A Windows-based integrated 
managemem tool, BootWare 
Manager ($259) lets network ad¬ 
ministrators create, edit, update, 
and diagnose centralized work¬ 
station boot files from a single 
location. You can create bool 
files from boot disks by modify¬ 
ing existing bool files or from 
control files that you define. An 
NLM directs BootWare ROMs 
to bool from a specific file serv¬ 
er and image file. Tlie package 
is from Lanworks Technologies 
(Mississauga, Ontario, Canada). 
Phone: (905) 238-5528. 

Circle 1310 on Inquiry Card. 

SELF-BOOTING DIAGNOSTICS 

PC Diag ($149.95) from Unicone 
Software (North Andover. MA) 
is a self-booting diagnostic soft¬ 
ware package that runs indepen¬ 
dently of an operating system. It 
performs complete system test¬ 
ing, including ntemory, video, 
drives, keyboard, math copro¬ 
cessor. and ports, ft has both a 
CMOS and a boot-disk-parti I ion 
save-and-re store feature. 
Phone: (508) 686-6468. 

Circle 1319 on Inquiry Card. 


Network Windows Management 

An automated file management system, AutoEDMS for Win¬ 
dows lets you jump from AutoCAD to Excel to Word while it 
keeps track of every drawing, document^ and file you use. The 
software can directly manage, view, and print over 100 types 
of files. It includes a screen painter and database designer 
that lets you graphically design database screens and fields. 
AutoEDMS for Windows supports the leading network operat¬ 
ing systems. Cost is $S95 for a two-user starter kit. 

Conkia: 
ACS-Tefecom, 
Lcmita, CA, 
(310)325-3055. 

Circle 1290 on 
Inquiry Card. 



Designworhs 2 for Windows, 

GST Software (Fails Church, 
VA), includes custom shape 
tools, new text features, an 
RGB color-mixing dialog 
box. a redesigned user inter¬ 
face, a snapshot utility, a Clip 
Art and Photo CD browser, a 
keypad/fonl utility, and OLE 
2.0 support. $199.95. 

Phone: (800) 2i6-/0i52 or 
(703) 560-2354. 

Circle 1327 on Inquiry Card. 

RoportSmith 2.0, ReportSmith 
( formerly Indigo Software. 
San Mateo, CA). adds query 
and interface improvements, 
more than 100 reporting fea¬ 
tures, OLE 2,0 support, and 
improved perfonnance. $299. 
Phone: (415) 312-0770. 

Circle 1328 on Inquiry Card. 

ReachOiit Remote Centred 4.0, 

Ocean Isle Software (Vero 
Beach. FL), adds full support 
for Windows and DOS. 
TCP/IP, and high-resoUition 
monitors, $179: network ver¬ 
sion, $295. 

Phone: (m)) 677-6232 or 
(407) 770-4777. 

Circle 1329 on Inquiry Card. 

DS Ub 2.1, DS Group (Green¬ 
wich. CT). supports addition¬ 
al graphical formatting and 
dala-manipLi laiion features; 
adds functions such as depre¬ 
ciation. VLfX)K UP. 

IILOOKUP, and day of 
week; and enhances selective 
password pnneciion for 
graphical layouts, all ele¬ 
ments. and model parameters, 
$295. 

Phone: (203) 861^1833. 

Circle 1330 on Inquiry Card. 

AM/5, Intelligent Environ¬ 
ments (Tewksbury, MA), 
adds component program¬ 
ming, which lets developers 
w i 1 h d i ffe ren I programm i ng 
knowledge w ork together to 
build applications. $5()00 per 
server. 

Phone: (508) 640-1080. 

Clrcto 1337 on Inquiry Card. 
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COMING MAY2-6, LAS VEGAS. PRE-REGISTER FREE! SAVE $50! 



Announciiig the most 
important networking and 
computing event ever held. 

Networking changes minute-to- 
minute. LAN, WAN and telecom¬ 
munications are converging into a 
single all-encompassing business 
environment—connecting not only 
desktop to desktop, but company 
to company. 

NetWorld’+lnterop^ 94/nie 
Networking Summit, was created 
specifically to mirror these changes. 

This unique forum puts 
together the two biggest names 
in networking events, Net- 
World* the hallmark of the 
desktop LAN community; 

And interopf the prov’ 
ing ground of interoper¬ 
ability for the WAN and 
telecom worlds. 

What you get is the 
first truly ad-m-one net¬ 
working forum. 



The Summit for Netwerking 
Professionals. 

NetWorld+lnterop 94 is the gather¬ 
ing place for the industry^ best and 
brightest Only NetWo^ld-^Interop 
94 offers you this comprehensive 
educational experience hee: 

* 7^^/fffeTOpA/i?Cfeahmng 
a guided tour of industry’s only live 
multi-vendor, multi-protocol net¬ 
work that mirrors the inter¬ 
operability challenges 
you face today 
• Internet Showcase™ 
where you can learn 
about the richness and 
diversity of the Internet 

• Start-Up CityTm exhibit 
area dedicated to showcasing 
innovative new products and 
solutions fiiom emerging 
companies, 

• Canfiguration ClinicT 
where you can get suggestions 
for designing and configuring 



your network from the best in 
the business. 

• CNEFA Labs, a forum for 
the transfer of technical informa¬ 
tion from the vendors to the net¬ 
work computing professional. 

• TSANet, where Ihchnical 
Service Alliance members join 
together to solve your biggest 
networking challenges right on- 
the-floor, 

• Solutions Showcase™ Demon¬ 
strations, cooperBtive technology 
demonstrations by leading ven¬ 
dors including ATM, APPN, Fast 
Ethernet and Multimedia. 

You will see the hottest new 
technologies demonstrated 
by more than 600 of the 
world's leading network¬ 
ing companies. You'll 
leave the show ready 
to make the best pos¬ 
sible buying decisions 
for your company. 

Because when you see 


it at NetWorld+lnterop, you know 
it works! 

Don't wait. Pre-rogister 
now and attend FREE! 

NetWorld+lnterop 94 Las Vegas 
takes place May 2-6,1994 (exhibits 
open May 4-6) at the Las Vegas 
Convention Center. 

For more information and 
details on how to attend FREE 
(a $50 savings), or to become an 
exhibitor, call 1-800-488-2883 
Extension 314. 

Outside the U.S., caU 
415-578-6900, or contact us 
over the Internet at 
networld @ interop.com* 
Don’t miss this 
unparalleled chance to 
experience the best in 
networking, 

‘Mare Ifiform^tlon available 
ETiraLigH tntfirap'Si &iipri£irS&rv«r at 
proeramgJntero'Puoom and World Wide 
(URL hltfi://pnigf9mEJntenDfxcQm). 



NatWaff4+lriterap 94 is pnodiKed by Interop Company, fnterop 0 regfatered trademaiTt^ and Configuration Clinic, Internet Showcase, (rtenopNel ar»d Solutions Stiowcaae are tr^rdemarks 
of Interop Comparty: htetWcirld Is a regiater^ tradamark of htevo-fi, Inc. Interap Company, 303 Vintage Rark, fi)£.ter City, CA 944D4 AlB-bfd-QidOD. 41S-525-D221. 








What’s New 


Software 


Become A Landscape Designer 



LandDesigner for Windows lets you qufokly and easily create 
professional-looking landscaping plans for up to 170 acres. 
With the CAD software you can create gardens, lawn areas, 
walkways, and sprinkler systems using the more-than-300 pre¬ 
drawn graphical symbob and the drawing and drafting tools. The 
program has a fully modifiable plant database that you can 
search according to any combination of 14 characteristics, 
such as sun, soil, and water requirements. A grow option lets 
you view your landscape as it matures; optional regionai plant 
libraries are based on U5DA growing zones. Cost is $99. 
ConUlcT: Green Thninh Software, Boulder, CO, 

(800) 336 3127 or (303) 499-1388. 

Circle X290 on Inquiry Card. 


CLEAN UP YOUR HARD DISK ▼ 

Disk Historian (SI29.95). from 
Solid Oak Softwaj e (Santa Bar¬ 
bara, CA), is a Windows-based 
maintenance program that con¬ 
tinually monitors the use of all 
files on your system that run un¬ 
der DOS or Windows* Tlic tool 
provides up-to-date statistics for 
each file regarding the number 
of accesses; date and time of last 
access; date of first use; age; size; 
and days since last used. You can 
build ad hoc database queries: 


compress, delete, and migrate 
fdes; and calculate potential disk- 
space recovery. 

Phone: (800) 388-2761 or 
(805) 967-9853, 

Circle X322 on Inquiry Card. 

PEN-BASEDTEURURIEVAL 

Isys for Pen ($395) is a pen- 
based tc?Lt‘retrieval program that 
enables you to quickly and easi¬ 
ly access information on your 
pen-based computer. With the 
Odyssey Develop¬ 
ment (Denver, CO) 
program, you can 
specify a given phrase 
or set of words to 
search for within a 
particular database of 
documents. Search 
parameters include 
word, word in para¬ 
graph. word associa¬ 
tion, word exclusion. 


concept, document, and multi¬ 
ple association*You can port the 
searched text to your word pro¬ 
cessing application* 

Phone: (800) 992-4797 or 
(303) 394'009L 

Circle ±312 on Inquiry Card. 

LINK NETWARE TO UNIX 
AND NT 

Server software that provides 
seamless file and print sharing 
between NetWare workstations 
and either Solaris or Windows 
NT, MultiConnect IPX (from 
$849 for five users) has its own 
NetWare IPX/SPX protocol 
stack. The stack is implemented 
as loadable drivers and provides 
connectivity at the kernel level. 
From Bcame & Whiteside Soft¬ 
ware (Raleigh* NO, MultiCon¬ 
nect IPX provides you with full 
file services. Support for multi¬ 
directional printing allows Net¬ 
Ware clients to direct prim out¬ 
put to Solaris- or NT-supported 
print devices or to other NetWare 
prim servers on your network. 
Phone: (9!9) 831-8968, 

Circle 13J.3 on Inquiry Card. 

PARADOX FOR WINDDWS 
UTILITY 

The ezDoc for Paradox ($99 ) 
documentation utility fnam Woll- 
2Woll Software (San Jose, CA) 
provides visual and text docu¬ 
mentation for forms, reports, 
scripts, libraries, tables, and 
queries for Paradox for Win¬ 
dows* Reports include the abil¬ 
ity to view^ print, and scale the 
object tree and the data model* 
You can print the form window 
in data, design, or cross-refer¬ 
ence mode; the visual cross-ref¬ 
erence of all user-interface ob¬ 
jects lets you quickly see where 
each object is on the form. Text- 
based reports are dynamically 
linked to a user-specified editor 
to enable you to globally search 
for character strings within 
forms. 

Phone: (408) 293-9369. 

Circle ±3X7 on Inquiry Card. 


Software Update 


SQA TeamTest 2,5, Software 
Quality Automation 
(Woburn, MA), offers spe¬ 
cialized support for the 
PowerBuilder object-oriented 
devel opine ni environment, 
which a! low's automated test 
procedures written in SQA 
learn Test to directly see into 
Powe rB ui Ider-uni que obj ects; 
and extends SQA’s Object 
Oriented Recording technol¬ 
ogy. $1495 per license. 
Phone: (617) 932-0110. 

Circle X33X on Inquiry Caret. 

Media 1001.1, Data Transla¬ 
tion ^ Marl borough, MA)^ fea¬ 
tures PAL compatibility, Au¬ 
dio Scrubbing, improved 
disk-space management and 
error handling, and full pro¬ 
gram export to QuickTime. 
$11,995. 

Phone: (508) 460-1600. 

Circle ±332 on Inquiry Card, 

Z-Mail 3.0. Z-Code Softw are 
(San Rafael, CA), features 
MIME support, localizable 
international support, direc- 
U>ry-ser\ices access, remote- 
mail capabilities, configu¬ 
ration capabilities, and 
hypertext on-line help. S295 
for one user; $1395 for 13 
users* 

Phone: (415) 499-8649. 

Clrcto 1333 on Inquiry Card. 

Pacific DirectNet 2.0, Pacific 
Data Products (San Diego, 
CA), adds EtherTalk support 
and an SNMP agent to pro¬ 
vide real-time status updates 
for Unix users. From $399. 
Phone: (619) 625-3663. 

Circle ±334 on inquiry Card. 

AccuMail 3.0, Group 1 Soft¬ 
ware (Lanham, MD), in¬ 
cludes a new Windows ver¬ 
sion and an easier-to-use and 
easier-to-learn DOS GUI ver¬ 
sion, both on one CD-ROM 
disc. $295 per quarter; $1095 
per year. 

Phone: (800) 368-5806 or 
(301) 731-2300. 

Circle ±335 on Inquiry Cord. 
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E X RLO R Ethei NXERNET ! 



F R E E X R I A L 

Dial By Modem 1*800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BYT43 

Complete details are provided during the toll'-free registration 

Circle 307 on Inquiry Card, 

Attention Current Internet Users: See what DELPHI can offer youf Stock quotes, GrofiePs 
Encyclopedia, newswires, and hundreds of other services are just a few keystrokes away. Telnet 
to detphLcom and enter the username and password above for a free trial. 


DELPHI is the only major online 
service to offer you full access to the 
internet. And now you can explore this 
incredible resource with no risk. You get 
5 hours of eveningA/veekend access to 
try it out for free! 

Use DELPHI'S Internet mail gateway 
to exchange messages with over 20 
million people at universities, companies, 
and other online services such as 
CompuServe and MCI Mail. Download 
programs and files using FTP or connect 
in real-time to other networks using 
Telnet. You can also meet people on 
the Internet. Internet Relay Chat lets 
you ''talk'' with people all over the world 
and Usenet News is the world's 
largest bulletin board with over 3500 
topics! 

To help you find the information 
you want, you'll have direct access 
to powerful search utilities such as 
"Gopher/' "Hytelnet/^ "WAIS," and "the 
World-Wide Web." If you aren't familiar 
with these terms, don't worry; DELPHI 
has hundreds of expert online assistants 
and a large collection of help files, books, 
programs, and other resources to help 
get you started. 

Over 600 local access numbers are 
available across the country. Explore 
DELPHI and the Internet today. You'll be 
amazed by what you discover. 



Questions? Call 1 -800-695-4005. 
Send e-mail to INFO@delphi.com 






Quatech's Solid State Drives 

for PCMCIA 



• 100% Reliability • No Moving Parts 


Quatech's line of Solid State Drives for PCMCIA (Type I and Type II) fit into any personal computer and 
conform to the PCMCIA/JEIDA standards thus allowing your PC to access the newest technology used in note¬ 
books, hand-held computers and PDA's. These drives are available in three options: 3.5" front drive, rear card 
slot drive, or 3.5“ front drive and rear card slot drive. 

Quatech's line of PCMCIA FLASH Memory, SRAM and I/O Cards offer add on memory in one, two and four 
meg options. SRAM available in one and two meg options only. FAX/modem, Serial RS-232, RS-422, EPP 
Parallel Port, and Digital I/O give you maximum flexibility for your application. 


For more information on PCMCIA products 
or our complete line of communication, data 
acquisition and industrial I/O products call: 

800 - 553-1170 


C? QUATECH 


FAX: 216-434-1409 
BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U,S,A. (216)434-3154, International: AustraHa/Inlerworld Electronics 03-563-5011, Canada 
(Westem)/lnterworld VCR 604-984-4171 (Toronto office 416-513-7027), England/Diamond Point International 634-722-390, Finland/Lab 
Hitech OY 358-0-804-2522^ France/Elexo 33-1-69302880, Germany/Jupiter Etectronic Systems 06181/75041, Israel/RCM Ltd. 
972-03-5447885, Italy/N C-S. Computer ttalia 03311 770-016, Netherlands/ACAL Auriema 040-502602, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 343-4188116, Singapore Bliss Services Pte Ltd (65) 338-1300, South Africa Made 

Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin. 37-2311-18. IBM PC-XT, AT, and Micro Channel are jp 

registered trademarks of IBM Coip. All other trademarks are of their respective companies. y g ^ h 



Circle 136 on Inquiry Card, 













Mail Order Hardware/Software Showcase Buyer's Mart 


The latest offerings from This categorized four-color display From Accessories to Laptops 

vendors supplying section makes it easy to find to Word Processors, you can 

products of all leading Hardware and Software products from easily find the dealers you are 

manufacturers at extremely a wide variety of manufacturers looking for in this directory of 

competitive prices. and suppliers. products and services. 

234 259 267 


BVIf BUYER'S GUIDE 




























COMPUTER DISCOUNT WAREHOUSE 




BJ-200e 

✓ 360 dpi BubbleJet Printer 

✓ Up to 33% Faster than BJ-200 

.., 15 ^. $298.24 CDW 34907 

BJC-600 

✓ 360 dpi Coior BubbleJet Printer 

✓ Optimized for Plain Paper 

✓ Laser-quaitty Text Oirtput 

_ $588.50 CDW 32009 


COMPUTER DISCOUNT WAREHOUSE 


WHY PAY 
RETAIL? 

W^Sells 
for Less 




AST Advantage! i486SX/25 

Desktop Computer 


• l4a6SX/2.5 

• t70MB Hard Drive 

• MS-DOS Vfi.X. W-indows V3.1, Mpuse 

w; . 

W/4MB. 


$859.00 

$959.00 


HARDWARE, SOFTWARE & PERIPHERALS Ht.’TDiSCOUHT PRICES 


1 METWORKLNO PROOtJOTS 

P ISIOV ELL 


N«twer« V4.81 

5 USER CD... __... . 

. 608.00 

IflllSFRCn 

.....3064^10 

35 USER CD... 

....3035.00 

60 USER CD..... 

. 3868.00 

NorwerB V3.12 

EfLISFRnFE- . 

666 00 

10 USER 3.5“. . ... 

_ 1004 J)0 

2$ USER 3.S". 

2316.00 

50 USER S.S". . 

3131 00 

1MUSEH3.5’_... 

..40aa.M 


Call lor f*f long on NotWaie CD BOM 
Versionfi -and Upgrades 
PEBSOHAL NETWARE V1.D NEW 

1 USER. 

SLISER . . . J 


NE200D PLUS ETHERNET COAX CARD . lOfl^AQ 

NESaOQ THWSI OOAX wuTPA.. 


TC5143 tTHERWET COAX. 

TC5149 ETHEFINET COAXSPK. JflW.K 

T1SS143 ETHERNET lOfiT .-. 39-35 

TC5143 £ rHEFWET 10ST BPK.. .. 433.77 

TC6242 ARCNET 8 BIT COAX CARD. MM 

TCG24S ARCNET COAX CARD. 173-99 

Tcea4a arcn£ tp card.... us.m 

TC6245 ARCNET ALL-INONE CARD. -..JM.M 

TCetHO AnCNET PASSIVE 4 PORT NUB COAX . 3940 
TCSOSaETVCRNETe PORT CON lOST , 338.74 

rC8151 ARCNET 18 PORT SMART HUB COAX 872.12 

TC4C135 TOKEN RING 4MBP5CARD.. 2T9JB 

104045 TOKEN RING t^4 CARD__ T-iB M 

TCNSlOOMePS COAX CARD...... 43847 

TONS 1OOMBPS EISA COAX CARD.._ fiflO.tl 

TONS iDOMBPS STP CARD... j*S7.fi9 

TONS IWIMBPS FIBER OPTIC CARD. ...,..7t8W 

rCNS lOCWBPS B PORT SMART HUB COAX ..13M.77 
TONS 10DWBPS e PORT SMART HUB CQAX..1 148.47 
TONS lOOMBPS 0 PORT SMART HUB STP .. 1169-75 
TCNSlOOMBPSB PORT SMART HUB FIBER 148640 

i^AJmSOFT 

AE3 ETHERNET COMBO GAfiD.„_, 

NODERUNNER 20CX1A... 

NOOERUNNER EOOOT. 

NOOERUNNER 2000C... 

NODERLMMNER.'Sl 2tXWA.. 

NODERUNNER'SI MOOT..... 

NODERUNNER-'SI 2000C. 89-44 

CENTRAL STATION If. .089.BS 

lOBT 5 PORT INTERNAL HUB. 2M.33 

NODERUNNER STARTER KIT WINDOWS. 4M.57 

LANTASTIC Al V5.0..... 79.17 

LANTASTIC Al V5.0 WINDOWS 79.19 

LANTASTIC SOFTWARE _ BfiAfi 

LANTASTIC FOR WINDOWS SW . 

T flUNNE R B PORT lOBT.. 

I-RUNNER 12 PORT lOSt. 


.517 34 

...17«.47 
172.47 
. 11948 


...128.96 


Slue 


ULTRAig ETHERNET COAX . 

ULTRAtfi ETHERNET COAX fiPK . , 
ULTRAlB ETHERNET iqBT... 


W.TS 

5€3.6a 

195.23 


ULTRAie ETHeRNf^T lOBT 6PK.. .512.68 


ULTF1AT6 ETHERNET COMBO. 

ULTRAT6 ETHERNET COMBO 0PK. 

ETHERCAflO* ELITE 9 01T COAX 
FTHPRCAPn* FI ITF rriAK. 

. 135.05 

....090.49 
.. .92.62 
... 11964 

ETHERCAHD* EUTE COAX 6PK... 

ETHERCARD* EUTE MCA COAX. 

ETHERCARD* ELITE 19BT .. 

ETHERCARD+ ELITE 10BT SFK. 

ETHERCARD* ELITE MCA lOBT. 

ETHERCARD* ELITE EISA 1DBT„.. 

.... 020.70 

. 109-30 

.. . 119 64 

. 61BJ3 

. 199.60 

.. .579-78 

ETHERCARD* ELfTE COMBO.... ^ 

.1MJ7 

m-inunAnri^ pi rrp r-nuinrb ita 

3^ ETHERNET 0 PORT CON H3BT „ 

329 

3512 ET HERNet 12+2 PORT CON 10BT 

PCeOOWS ARCNET CARD COAX. 

PC650WB ARCNET CARD TP.. 

. 614,76 

. 118J90 

„...119.66 

PC600FS ARCNET CARD COAX,.. 

PCT3t) ARCNET CARO COAX. 

._.19Sjg 
. jJBJO 

ARCNET B PORT ACTIVE HUB COAX. 

TQKENCARD EUTE t$/4 ... 

.....22fiAl 
. .365.88 


NEtWOHKINQ PRODUCTS 


3Com 

3C403 ETHERUNK II COAX. IMjM 

3C50g ETHERLINK III COAX. UB4D> 

3C309 ETHE Rl INK H COAX 5 PK . JIMH 

geSOa ETHERLINK lli 19BT. t1U» 

SCStflETHERLINK III IdffTSPK__ UfM 

3C50g ETHERLINK Ilf MCA ItiBT . 517^1 

30529 ETHERLINK III MCA COAX 5PK. .Hij« 

30529 ETHERLINK |l| MCA H3BT 5PK .. .ITMi 

3CS09 ETHERLINK III COMBO. TlMt 

3C50S ETHERLINK III COMBO S PK. WnM 

3C579 ETHERLINK EISA COAX .. SMJti 

3GS79 ETHERLINK EISA IDBT. JSW 

3C1627 12 PORT UNKBU lLDEfl tOBT. .BUT 

JGIrcofii 

PE3 106C POCKET EThERNE T COAX 309J8 

PESIOea POCKET ETHERNET C0AX._..,..2S1J» 

PEaiOBT POCKET ETHERNET ItlGT. 2M41 

RA202S6 POCKET ARCNET COAX. 2M.3D 

PT2 ! aST POCKE r TOKEN RING 1 &‘4. 42S, 14 

POCKET TOKEN RING lfl, ■ . 45549 

PPX03 parallel port MULTIPLEXOR; . ■ .71, W 
XIRCOM U AK POCKET MODEM. SM.lfl 

im TOKEN RING 

IBM TOKEN RING 104 ISA. SOI .40 

IBM TOKEN RING 16''4 MCA,,.. , , 62545 

ISM TOKEN RING MAU. _..4U4a 

inQ 

ETHEREXPRESS 16 COAX. 011 33 

ETHERExPRESS 16 COAXSPK. .454.13 

ETHEREXPRESS16 COAX 20PK 1696-36 

ETHE REXPRESS MCA COAX , ,, , , ,1W.62 

ETHEREXPRESS 10 IdGT... 4943 

ETHEREXPRESS 10 I DAT S PK... _«4.13 

ETHEREXPRESS 16 lOBT 2flPK. 16S6.3B 

ETHEREXPRESS MCA 10BT_ 16642 

ETWEHEXPRE SS l & COMBO. 116.77 

ETHEREXPRESS 10 COM0O5PK. 565,09 

ETHEREXPRESS 10 COMBO 20P1C. 2a30.9a 

ETHEREXPRESS FLASH 10BT .... 111.88 

ETHEREXPRESS FLASH lOBT 5PK. .515,62 

ETHEREXPRESS FLASH COMBO. ..,131,83 

ETHEREXPRESS FLASH COMHO 3 PK . 019.24 

ETHEREXPRESS EtSA COAX AlS.M 

TOKENEXPRESS 10/4 . .398.33 

NETPORT II COAX.. _3SS.S6 

NETPCHTTII1O0T.. .366,85 

ETHEREXPRESS ISA HUB... 519.90 

ETHEREXPRESS ISA HUB EXP_ 449.»$ 

JLfMeO 120MB internal. 517-21 

JUMBO 250MB INTERNAL. 167.34 

TFtAKKEfl l2dMB PARALLEL PORT . 2lfi.4S 

TRAKK6R 250M& PARALLEL PORT.. 335.44 

POWERTAPE 2GB SCSI INTERNAL. 847.88 

PQWERTAPE 2Ga SCSI EXTERNAL. 1M7.» 

POWERDAT 3GB SCSI INTERNAL 1 524.33 




tape 25t)MB INSIDER HN... _167.JP 

FLOPRCAL51MB INSIDER . JTBJt? 

BEFtNOUUI iSOMBENSIDERSCSr 479.11 

BERNOUllI 15CMB PC POWERED. .47747 

BERNOULLI 150HB TRAHSPORTABLE. 471.28 

BERNOULLI I0DMB INSIDER IDE. 472.9 


SUMMIT 


SE120 120MB INT TAPE B-U. 139.96 

SE25D 250MB INT TAPE B-U_. 165.K 

SE3D5 305MB INT TAPE a-U. ... 489.98 

MICR050LUTI0N3 

BACKPACK 3.F l.nPlMB FLOPPY PARAlJJB. 177.64 
BACKPACK SiS’ 1.2Mfl FLOPPY PARALLEL 177.04 

BACKPACK 1 tomb HD PARALLEL. 386-59 

BACKPACK 2tX1MB HD FARALLH.... 42749 

BACKPACK CD-FtDM PARALLEL-... _33T.91 

BACKPACK 2X CD-ROM PAFtALLEl_. 483.70 

BACKPACK 250Me TAPE B-U PARAUEL. 


SyDdS 


Tirm 


PLOTTERS. DIGITIZERS & SCANNERS 


Hui=rrR 


3 Mountain 


41S 17 

IS/ONE 12X13 4 BUTTON .. VB.29 

l&CNE 13X 12 12 BUTTON . .. 

-. .jiUjU 

. . .478.30 

XLP 12 X 12 4 BUTTON A STYLUS. flOA 

XLP 12 X 10 10 BUTTON. HUO 

VAT -qn V 4-^ Ab 

. S364n 

08 Ilf l2Xl24BUTrON.. 304.84 

iaa.32 

*49150 

OB IK 12X13 10 BUTTON.. .3(14.44 

pe fit 12X10 W-I^PES PEN.-....-. J399.BB 

DB Ilf 12X10 16 BUTTON CORDLESS. 696-W 

SLATE 12X12 W.'PRES PEN- . ........383.40 

SLATE 12X13 Wi'tfi auTTGN 209 91 

_ -311.77 

. ...2039.93 

_.,1036-19 

Cation NEW 


1X4015 COLOR SCANNER . 


WYSE 09 AMBER OR GREEN. 273.89 

WVSE 50 AMBER OR GflEEN.. 356 59 

WYSE 55 AMBER. GflEEN, WHITE_ 366.46 

WYSE 0Ct AMBER, GREEN, WHinTE.... 279.00 

WYSE 150 AMBEP. GflEEN. WHHE . . .365.40 

WYSE 100 AMBEfl, GREEN, WHITE. 329.66 

WYSE 32S aDLOfl. Si9.40 

SUMMASkETCH 111 12 X 1216 BUTTON. ,25940 

SLIMMASKETCH ni 10 X 12 4 BUTTON. 624,44 

PH IKXJTON 

fti JIMSTRUMI^NT 

HI 7109 A-D SIZE B FEN . 2698.7® 

ALTEC LANSING ACS30G SPKRS.'SW . .374.20 

COW 5 CD BUNDLE*.. _ . 129 17 

COWS CO BUSINESS BUNDLE'_ .,...^_.1l9.e6 

COW 0 CD ENTERTAINMENT SUNOLE* . . . 79.33 

COW 4 CO EDUTAINMENT BU«0L£ ". 66.10 

CREATIVE LABS OiSCOVERY 16 INT. 416.80 

CREATIVE LABS MULTIMEDA STAflTER INT 449.56 

SOUND BLASTER PRO DLX ... 117.95 

CREATIVE LABS SB 10 MCD 1B6.12 

HI 72Q0 A-F SIZE 0 PEN. 3367.22 

HeWLETT 

P4CHAnU 

HP SCANJET IIP. ...737.15 

HP SCANJET lip DOCUMENT FEEDER. 268-90 

HP SCANJET 1ICX W/ ISA. .998.50 

HP SCANJET JfCX ElOOUMENT PSDER. ,474.72 

IJCX TRANSPARENCY ADAPT..,___ h..W)9.W 

EPSON 

Ar.TinN.'^CAMMFH FAftWC 798.84 

SOUND BLASTER 16 ASP MCD. .—197.79 

CREATIVE LABS SB t® SCSI 167.56 

ESetXJC PARAULEUSCSl . lOM.Bl 

ACTONSCANNER ES3QOC. IWS.OO 

MEDIAVTSION PRO AUDfO 16 BASIC... 112.67 

MEDIA VSlON PRO AUDIO GPECT 16 l G1 JlQ 

MEDIAVISION PRO AUDIO STUDIO 16. .214.00 

MEDIAVISION PRO 10 SYSTEM If BUNDLE. .757,40 

ACTH3NSCANN£R ESamC PRO. 1238.53 

VGA A SUPER VGA MONITORS 


MEDIAVISION MEMPHIS SYS. 795-16 

MS MULTIMEDIA BEETHOVEN.,. .04 89 

MICROSOFT BOOKSHELF CO .. 118.69 

MtCflOSOFT WIN BND SYS V2.0.. .62.95 


MS ENCARTA 1994.... 

MS WIN SND SYS V2.P W/SOARD __ ..1M77 

MICROSOFT CINEMANrA 1994 ... 52.88 

ORCHID SOUNDWAVE 32. JZig.73 

ORCHID GAMEWAI^ 3£. 145.99 

PROCOM INT MULTIMEDIA STATION. 738.16 

PflOCQM EXT MULTIMEDIA. STATION. 788 40 

SONYDSKTOPUBRARYTNT2X . ..287 94 

SONY OSKTOP MB INT W/SND 2X. 487 73 

SONY DSKTQP [JB EXT W.-SNO 2X__ 440.64 

TURTLE BEACH MULTISOUND.. 427,81 

■AVAII ABLE ONLY WITH CO ROM DRIVE 
PUflCHA9£ CAU FOR DETAILS 


AST VISION 4N 14'. 359.91 

MAG INWOVISION MXT5F. 517.15 

MAG INNOVISION MXlTF... .88S.S0 

MAG INNOVISION MXtTFG. .94&.S3 

MAGNAVOX CM2079 14' .a&.......__ J1 S,20 

MAGNAVOX CM2oa9 14* .20.... ...^.__.„.,4Be.aO 




CHINON GDSS3S INT CD-ROM Kd_^.. ,,305.00 

CHINON CDX53S EXT COHOM KfT. 455.00 

HITACHI l90flS EXT CCfRQM . M6.a5 

HITACHI GDHIS50 EXT... 539.S4 


HITACHI CDR6750 INT. 

. - 417 T® 

NEC 3X1 INTERNAL ... 

.. .479.M 

NEC 3XE EXTERNAL . 

. 556.92 

NEC SXpPartabte.... 

.. 427,58 

ORCHID CDSStlO IKTT. 

. Z29.U 


MAGNAVOX CM203g 14' ,26 Nl.. 

MAGNAVOX CM921T IT*._.. 

MAGNAVOX 20CM64 2i!r_ 

NANACFaigiW 13'.,... 

NANAO F350I 17’.... 

NANAO F55DIW 17* .... 

NEC3V IS'.-.. 

NECSFGE 13-.. 

NEC 4FGE __ 

NEC 5FGE 17*_ 

NEC SFOp 

NEC6FCp2r. .. 

PANASONIC G13811 14’.. 

PHILIPS 1764DC 17"___ 

PHILIPS BRILLIANCE ir... 

PHILIPS BRILUANCE 31'. 

SONY CPD1430 14'._ 

SONY CPO1730 17*_ 

SONY 17SE ir.. 


. .289.9 

_ 1169.68 

_ n&.63 

. 1947.77 

. ■t199-«l 

_ .489.62 

477.17 

. 732.73 

..._.19Sfl,27 


...1357.21 

.. 3360.84 

. 335-76 

___ 719.90 


PIONEER □FByi6CMX 0 DISC QUADRASPIN...1 149 OO 

PROCOM 2O0MS INT SCSI CO-ROM. 46a.» 

PROCOM 200MS EXTSC^I CD-ROM. 557.65 

SONY CDU535 INT CD-ROM .. 485.73 

SONY CDU54101 INT SCSI CD-ROM. 348.15 

SONY CDUTaOSN EXT CD-ROM . .4«.T9 

SYDOS PARALLEL PORT CD-ROM 299 51 

TEXEL 302® 240MS iNT KIT. .CALLI 

TEXEL 302® W/PA SPECTRUM 16..^_ CflLLI 

TEXEL 5028 240MS EXT KIT... CALLI 

TEXEL 5028 W/pA SPECTRUM 16 CALLI 

TOSHIBA 3401 INT SCSI CO-ROM. 382J0 

rO€HieA3401 INT SCSI Ct>R0M W/ADPT 505-14 

TOSHIBA 34C1 EXT SCSI CCFROM. .48*.5r 

TO^IBA 3401 EXT SCSI CD-ROM W/ADPT ,.044lS5 
TOSHIBA 3491 EXT SCEsA 4 DRIVE TOWER 3505.00 


VGA St 5UPEFI VGA DISPLAY CARDS 

ACTIX ULTRA PLUS t MB ___ 

ACTIX ULTRA PLUS 2MB_ 

ADS VGA TO TV ELITE. 226-73 

ATI GRAPHICS ULTRAt 3MB. ...307.68 

ATI GRAPHICS ULTRA PRO 2M& .. 007.56 

ATI GRAPHICS ULTRA PRO EMB EtSA.... 396.92 

AR VGA WONDER XL24. 119.52 

CARDINAL WARPSPEEO 3MB VLB. ._,.,.4e7.21 

CREATIVE LABS VIDEO BLASTER_ .309.03 

CREATIVE LABS VIDEO SPIGOT. ...........457.63 

DIAMOND STEALTH PRO IMB. ..,^.„„_J49.e3 

DIAMOND stealth PRO 2MB. 530.61 

DIAMOND SPEEDSTTAR PRO 1MB.. 197-43 

DIAMOND VIPER VLB a4B. .387.86 

HERCULES GRAPHITE IMB __ 326.46 

HERCULES GRAPHITE 2MB....._ J368.4S 

HERCULES DYNAMITE VLB__ 157.30 

INTEL SMART VJDEO RECORDER. .48648 

ORCHID FAHRENHEIT 1280* . 157.84 

ORCHID FAHRENHEIT VA. 172-97 

ORCHID CELSIUS VLB I MB.. 436.97 

ORCHID CELSIUS VLB 2Ma_ ...,.4M.79 




CDW* HOURS 

$flie4739-gtieCCT UorvFrt. 

TKII Support IVCUSlQFWS 
91B-71»a7TMbrhF[i 
9jO&5dCO OTTSA 


MOST ORDERS 
SHIP THE 
SAME DAY 





























































































































































































































COMPUTER DISCOUNT WAREHOUSE 


^Megahertz 


7..'»ivrji; l.iNf ifiM. 

hertz 14.4 k 


Fax/Modem 
with XJACK^ 

# XJACK lightens your load; no , 
longer have to carry around 
awkward external connectors 

• XJACK pops ir and out ot 
the notebook with the touch of 
a finger • Celtular^ready, frees you from telephone 
lines • Polycarbonate resin construction makes it 
indestruciabie 

. $ 309.31 CDW 27680 



WHY SEHLE 
FOR LESS? 

CDW^ 
SERVICES YOU 
BETTER 


Multisync SFQo 
17” Flat Square 
Tachnology 
Monitor 

• Digital Controls 

• AocyColor Sysism 

• Energy Star Cariffied 

• Max Res 1024 x 76B 




*CbI} for detailB 
through 3/1 Sm 


$ 1089.27 


CDW 33297 


CDW- CARRIES OVER 15,000 PRODUCTS. IF YOU DON’T SEE IT, CALL! 


COMPUTERS 


TOSHIBA 

TlSECKlEaMB.. J*TT.iqT4GQ&5tMMB...a2liu(» 

TlSSOViQOWB. ■mJ0T45[>X:.'l2DMB a»j» 

T34Q0ng0WIB. J1>TJMT4S00CraDDMB MMAt 

T4eDaiEflMB . 1lttJDdT4GC10C/a4DMB4M>UN 

Tt95aGS/t£0MB FAS Cut.. «7T-1T 

Tt950Cirn2t*jieACTOl,R...,... ...KTttUB 

Tl SSOC&SOOMB PAS Clfl... m&TM 

TteSOCTfEOOMB ACTCLR..^. IWI.OO 

TlSeoCTi’SEOMB ACTCLft.. «MJQQ 

TMCOCTn 20MB ACT OtH.,.... HSUD 

TATOQCaaOfiMB PAS CLfl... .MfTUU 

T4700CT/2DOMB ACTCLR.. .44NJ00 

T4700CS/32DWB PAS Ctfl 4tWH» 

T4700CT/320MS ACT Ctfl 4MUn 

TSSOOCVSIOMB. - ..MUD 

TSS00C;51QWB CD .. MDAO 

leSOOC^SIOMB CO/DVI . 7MJ0 


iC4/Z5Sl2DMB. »7.2!S LP4ffi5S340MB. .iSSfl.M 

LC */3aS iaQMB...10«a4» LP4S3D 17CIMB.. .1438,04 
IC 4^0 130 WB. .12S7.27 LP 34£]Ma.. .1882.77 

(jC 4030 21DMB . 14B7 AT IP 4*60 170Me 1855.82 
LC 4i/5CD 1211MB 1515.85 LP 4«6D 34DMB . 2328.81 
LC 4^0 218MB. .1787.89 MT 4.530 l7ClMB.. 1497,17 
lC4^eiZ0WS,.17B7.97 MT4.53034(JME. .IM.44 
LC4iS6D210MB..2QiaL&1 HT 4«S01 TOMB. .1852.1 fi 
LP 4V25S 1 TOMB ...1 189.88 MT 4/660 340MG..a375^ 

MOTEBOOK 0OMe MONO.. . 1808.15 

NOTEBOOK 120MB MONO/COLOfl.1 718.70/2327.88 
NOTEBOOK 170MEMQNO/COLOP. 1788.451343720 

NOTEBOOK ITQRffi COLOR+... 3187.38 

POWEREXEC 4/20 lOOMB MOlfO SPECIAL .24«.97 
POWEREXEC 425 21KMB COLOR SPECIAL.. .^15927 


Canon 


h40TEJ£T4.^ 135MB... 


,2587.07 


MOTEJET4/25 180MB. 2581.74 

INNOVA 423L 3X 170MB. .933^83 

INNOVA 4/33L SX 240Me. 1028.71 

IHNOVA 45aL 1 TOMB. 1356.86 

INNOVA 4-504 24CSMB. 1432.98 

INNOVA 4.fl5L ITtJMB .._. 1538^7 

INNOVA 4/1S8L E4aMB.. ,1814.08 


IMEC 


VERSA NOTEBOOKS 

4/4012fiMB MONO.. 

440 120MB COLOR._,... 



440 250MB MONO... 

440 350MB COLOR .... 

4/50 208MB MONO.. 

4-50 308MB COLOR..... 

450 340MB MONO . 

450 340MB COLOR.. 

READY ES 425 1 TOMB. . 

READY ES 4/335 210MB. 

READY ES 466 250MB. 

READY 425$ 170MB Muhiinadia. 

READY 4/33$ 210MB MutUmedia 
IMAGE III 4/SO 210MB.... .„.. 


BRARP 48a33 2tK!MB PAS CLR ...._. 20«827 

SHARP 4S$/30 200MB ACTCLR. _.SiIB0.T6 

Texas Insthumewts 

TM4a0CE 4J2S0 120MB MONO . 18S9.55 

TM4000 4/25D 200MB MONO... 2249.44 

TM4000E 4^SS 12tJMB ADV COLOR. 3098.43 

7W4000E 440 200MB PA$ COLOR. 2798.44 

7W4000E 460 ZOOMS MONO .... 2««lj« 

TM4000E 460 2tKJMB DUAL COLOR .. SaiajOQ 

TM4000E 4/SO 20CMB ACTIVE COLOR. 1779-18 


DOT MATRIX & LASER PRINTERS 




184 TUflSO .„™..21«.14 ML531,.. 


ML330. 

ML3E1_ 

MLaao_ 

ML305.. 

ML395C...... 

ML520_ 

MLS31. 

ML690 .. 


BJ105X .... 


. .W-M 

BJ200E NEW..... 

BJ230. 


396.08 

BJCOOO COLOR... 

LBP430 LASER 


88i!» 


M 1 1 1 1 1 1 



w$an 


AI^E50. 

/W"52SO. 

/LP320/J 

. ITaJiS LQ1170,. . 

__ 189,15 LjQ2S56_ 

. 44491 

. .011.93 

. - .190.00 

Lxei0 

FXSTQ...,.^ 

Bill 70. 

LQSTO*. 

101070+ . . 

. _„107.» OFX5000 

...^.^_2S70O DFX06OO. . . 

. 356,90 STYLUS 300. 

. -237.97 ST¥LUS$D0. 

.. 131904 
. .2200 46 
. .229-96 
. . 377.57 
. 305.35 

ACTION LASER 1560.. 

840.07 

ACTION LASER 1566 W^B . . 

. 715,22 


NEC 


1150... 

1024 

1685 


.277.97 

....517,10 

.077.22 


4037SeSPPM . 

4029-10 lOPPM... 

4039-10R 10PPM. 


.. 1127.42 

__ ^....1337.48 

4038-lOHD 10PPM DUPLEX__ ^._..1B37.77 


HARD UmVES & CONTRULLERS 


131 MB IDE. IMlIO 34SMB tOE. 

1 TOMS IDE. XmM 345MB SCSI. 

Z4$M&I[>E. JBBjr 540Me iCl€_ 

24SMB SC^. jaM44 


MJCRDPOUS 


1050MB IDE. 9492S 1050GB SCSI AV.. .959.35 

1050MB SCSI. 848181 1 .TgSGB SCSt AV ..12S9/H 

1.700 SeSJ 1279.29 1936 3GBSCSI ,.3108.m 


co«vr/£'/i 


210MB IDE. aUM 540MB IDE. 19029 

343MB IDE... JUftXT 540Me SCSI. 

343MB SCSI. .. m o t 1GB SCSI. .fTTJtl 

426MB IDE.. .4tfLM 1.37GB SCSI. lONJI 


....,. 304.45 PACBMARK 3410.1 222.92 

. 432A3 OL400E. 488.88 

..._. 214,08 OL410E. 868.31 

.. 10820 OLSIO___ 903.90 

1(08.74 OL83D+_.. ...107911 

OL850„._. 119520 


Cdiioii 


^scdgau 


200MB IDE. 

Z61MB IDE. 

341MB IDE. 

452MB IDE. 


1.0506 SCSI...... 0M.33 

CdHTTiaLLERS 

ACCULOGIC EOE.. 23.M 

ACCULOQIC IDE W/tPAB, 2SEH, 1GAME .... JSjW 

ACCULOQIC IDE W/BIQS... .48.90 

ACCULOGIC VLB ID€... '' “' 


LBPeeO 600DPF BPPM' H 


ADAPTEC 1S4BCF SCSI KIT..,., 


MODEMS & COMMUNICA 


SPORTSTER MODEMS 

14.4 INI.... 

14.4INTW/FAX. 

14.4 EXT.... 

t4.4 EXTWyFAX..... 

WORLDPORT 14.4. 

COURIEfl MODEMS 

V.327EHBO \m ... 

V.SaTERBO INT W/f AX. 

V.32TERBOEXT . . 

V.32TEflBCi EXT W'FAX .. 

DUALS1DINT W/FAX ... 

DUAL STD TERBO INT W/FAX. 

DUAL STD TERBO EXT W/PAX.._ 


P3200__ .22S.TB SWentwrtlsr 9SF. .087,70 

SupefSerrpI 610 ....585.78 SSentWfUwOSFX .1085.85 
SfenNmtBr 640 SitenlwrilBr 1097 ..1377,60 

Panasunfe 

..133,49 3180. 19321 

.385-20 2624... 

396.44 4410 LASER .. . .308,18 

. atW 4430 laser 809.88 
4440 LASER .,,....! 2aaj(» 

.310.4T 

^ Te3us Insthumentb 

MICflOMAflC INKJET . ... 

MICROWFlinrER BASIC....,,,.,,... 

MICROWfilTER PS3S .. 

MIC.ROWFIFTER PS05 . 937,20 

MtCROtASER PR0 600PS23- . 1315-82 

MICROLASER PRO 800 PSS5. 153fiL2S 

POWEBSTEP UPG- mLGOO. 312,89 

- AFTER MlLItf MAHUTACTLMPl nEBAK 
HCWLETT 

Knl FACKAPn 

DBslwtPdrtHble316387.40 LasefJet 4L. 686.97 

HPDes*|e(r5O0..,.. 288,09 Lflsef4P . .088,83 

HP Das*W 500C „3M.S0 La«fJeL 4MP. 1468.80 

HP DHEkSert 550C ..399.12 LaewJet 4. 1408.56 

HP 1 3CCC.1458,01 L^aerjel 4M. 1389-84 

hP0«»^ 12D0OFG 1998.47 Las*f J*! 4Sl. .2898,05 

HPP8jo^XL3002^i93 LaEwJetHSI MX .4508.36 


TBM LEXMARK 


8e.tt 


A« 24006 m , 
AcdNOO^n,,.. 

ACC24EC* 

FAX 90 Ml. 

^'^96 Int _ 175,12 

Acc964 

FAX 96 Ext.... 18 SJ 8 B 

Act 14.4* 

FAX 14.4 IrlL_ 19M8 

Act 14.4 * 

FAX 14.4 Eh...... ...21Sj« 

0(4 3400 V.42aiS &n. 11284 
□0124 4 

FAX » Em.„.„.l 18.34 


0Hayes 




...138,50 
,,..149.50 
._1 59.50 

. 169.50 

. 149.00 

. 333.80 
.356,48 
,. .37843 
...388JD8 
,..BSi2.83 
.. 079,01 
, T32 jS3 


338,» 


...364.43 


opt 9000 Eil- 

□5100 4 

Fax 96 EX!. 

□pM4.4 
□51:14.4 4 
FAX 14.4 0)ct ... 178,30 
Opt 14.4 4 ^ 

FAX 14.4 PtKltsrt. 

Opt 28.aK V FC Exi. 

Wi-FAX . 4M.13 

Uttra 9600 Ext . 588,10 

LAra 14.4 Exl. 8M.S8 

ESP Accebralad 


5«fT3l. 79^0/118.84 


IK 


PM24CI0EFX 2400 V.42 iNT W/PAX. . lUB 

PM24D0EF 2X00 V 42 EXT W/FAX. lOHi 

PM2400FF 2400 POCKET Wi-FAX . ..lOUS 

PMOeOOFX gsoo iNT W/FAX. _,„.„..1iaLT7 

PM960DFXMT 9600 EXT W,/FAX,. 168/81 

PM1440(1FX 14.4 INT W.'FAX.. 16BJ6 

FMt4400FX]MT T4.4 EXt W/FAX. ITMS 

PM144a<JFX&A 14.4 EXT W/FAX, LCD. 317448 

irry 

SATISFAXTIDH MODEMS 

HM INT. 88.60 350 INT. 257/23 

300 INT .. anajo 400 int... 

300 INT. .229,79 400 EXT. .. 3(H/S9 

FAX MODEMS 

2400 V.42BIS InL ..109,79 9600 Eli W/Fax . 165-2)6 
2400 V.42eiS EkI. .112.52 14.4 |n|. W/Fa^..... .160.45 

SeOO Int. W/FaK—.l 33-70 14.4 BcLW/Pax. 197-29 

BOCA 

eOCA 14.4K INT W/FAX..... lltM 

BOCA 14.4K EXT W/FAX. t4flAS 


aej 


BC250 99,11 BC600LAN. 

BC4KI. 130,77 BC13S0LAN. 

BC500 . . 191.42 OMNI 500 LAN. 

BCSOOLAN 199.40 OMNI 600 LAN. 

BC500 LAN. 239.00 OMNI T60 LAN. 

BC750LAN .. .313/80 OMN11250 LAN 

OMNI 1600 LAN.... 

LAP POWER AC/t>C INVERTER. 

POWERMISER 4 OUTLET . 

ISOBAR 4 OUTLET .... __ 

ISOBAR 6 OUTLET,„,„„„.,„„^.,^.__ 


448,09 

.295.91 

308^9 


,777.13 
...59,23 
...49 JO 
.. 38^ 
,,,40 


AMERICAN POWER 

BACK UPS 250 . 99J4 SMART UPS 400 .. .299,96 

BACK UPS 400. 159-03 SMART UPS 600 ...30SJ0 

BACK UPS 450 -.-.189.81 SMART UPS 900 .579.55 
SACK UPS 500 204.84 SMART UPS 1250 .729-07 

BACK UPS 900. 374.14 

BACK UPS 1£50_.489,77 

SURGEARREST PLUS-.-.-- . 2IL97 

SURGEARRESTPlUSW/TEL.„..,. ,54J0 

UNE-F 600^_ 119,09 




LOGITECH DEXXA SERIAL MOUSE. 27,37 

LOGITECH MOUSEMAN COMBO. .0iJS 

LOGITECH HOUSEMAN CORDLESS. „...B9-S3 

LOGITECH TRACKMAN POtRTAai£._. _...72/SO, 

LOG FOTOMAN 4 W.'FREE MOUSE. 540.70' 

MICROSOFT MOUSE V2.9 SERIAL' __ 5B.C10 

MICROSOFT MOUSE V2.0 PS/2". .59.00 

MICROSOFT BALLPOINT VS.0. 148.39 

WHILE SUPPLIES LAST ^___ 


DATARACE PCMCIA 2400 W/FAX__ 168-79 

DATARACE PCMCIA 14.4K W.'FAX. 238^4 

HAYES PCMCIA OPTIMA 9000 W/FAX ...235,55 

HAVES PCMCIA OPTIMA 14.4 W/FAX. 315.1W 

IBM PCMCIA TOKEN RING 16/4. 450/86 

INTEL PCMCIA 2400 Wi-FAK-- tMjflfl 

INTEL PCMCIA 9000 W/FAX. __„..„»4BjOO 

INTEL PCMCIA 14.4 W.'PAX._ ,29114)0 

L1NKSV5 PCMCIA ETHERNET COAX. 797.91 

LlNKSVS PCMCIA ETHERNET lOBT . 187.91 

MAXTOR PCMCIA MQ 6 IUEMAX 105MB HD ..549,27 

MEGAHERTZ PCMCIA 2400 W/FAX. 169.30 

MEGAHERTZ PCMCIA 2400 XJACK W/EAX. 197.62 

MEGAHERTZ PCMCIA 3000 W.'FAX. 253.34 

MEGAHERTZ PCMCIA 9600 XJACK W/FAX ..277,07 

MEGAHERTZ PCMCIA 14.4 W/FAX. J9S,49 

MEGAHERTZ PCMCIA 14.4 XJACK W..TAX. ..300131 
NOVEIX-EAGLE PCMCIA ETHERNET COAM242J0 

T COHRAO PCMCIA ETHERNET COAX. .23S,44 

USR WORLDPORT PCMCIA 2400 W/FAX .... 204,69 

USFI WORLDPORT PCMCIA 14.4 W,FAX 286.^2 

XIRCOM PCMCIA ETHERNET COAX. »5.fl0 

XIRCOM PCMCIA ETHERNET lOBTT. 302,14 

XIRCOM PCMCIA ETHERNET COMBO. ;9WJ6 


CDW* Features Detkin, KingstoR, 
Pacilic Data and Simple 
Technology Memory. 

AST BRAVO 486LC 2MB. CALL 

AST POWEREXEC 486 4MB. CAJJ- 

AST PREMIUM l( 1 MB CUPID SIMM. CALl 

AST PREMMIA 6MB UPG... CALL 

COMPAQ OESKPRO flMB.......„. CALL 

COMPAQ CONTUPA 436 aMB... CALL 

COMPAQ CQNTURA 4MB...:...._. CALL 

COMPAQ DP 38&'16 4MB... CALL 

COMPAQ LITE 4.Z5C AMB.. CALL 

COMPAQ PRQLtNEA 486^0 4MB... CALL 

COMPAQ PROSIGNIA 16MB. CALL 

EPSON ACTION LASER 2-8MB.. CALL 

HP DESKJET 500 £ SOOC 25GKB.._._.. CALL 


jam 


HP LASERJET ZP/lll 2MB..... 

. CALL 

HP LASERJET 3 SI4UB 

.^. -CALL 

HP 1 A.SFRIFT 4 4MR . 

. CAl 1 

HP PAINTJET XL300 4KfE .. 

.. CALL 

IBM DESKTOPS-ALl MQDEIlS_ 

IBM THINKPAD 700 4MB.. 

NEC SiLENTWRrrER 35 ZMB .. 

NEC VfiRSA4MB 

- _CALL 

. CAU 

.. CALL 

.,. -CALL 

OKiLASER 460 2MB .. _ _., . 

, ... CALL 

okil/lser boo a^B.„..... 

... CALL 

PANASONIC 4416, 4456 2-4MB. 

. CALL 

PANASONIC P4456I 2MIB 

riAi 1 

Tl MJnttni A'^FR 1MB 

CALL 

Tl TMflOOO 4MB.-.. 

..CALL 




Toshiba 1600,1^ 2D(WSX^, 2200SX 2MB ...CALL 
Toshiba laOO ,1650, 2000SX/E, 2200SK 4MB ...CALL 

Tosivba 13OOC,46OOC.40«)C 0Me . .. CALL 

TosMia 440Q. 440<lBXrt2 4MB. CALL 

Toshiba Tl 800,1850,2000SX/E, 220a5X flMB. .CALL 

Due to an Indusliy-Wldo Memory 
Shortage, Please Call CDW for the 
Best^ Most Current Pricing and 
Availability InTomatiDn. 

CYRIX 48GDRX'2 UPGRADE. 299.29 

INTEL OVERDRIVE l&'BOMKZ. 299A4 

INTEL OVERDRIVE 25MNZ... 308.68 

INTEL OVERDRIVE 33MHZ.. 498.55 

KINGSTON EXiNOW 2SMHZ. .109 45 

KINGSTON SKfNOW 33MH?. 1«,2S 

KINGSTON 480/NOW 3SMHZ. 330,70 

KINGSTON 4fiG/NOW 33MHZ. 516.25 

ACTIONWOTE 4000 BOMB. 189850 




INTEL ZB7XL . ,84.00 

IhTTEL 3B7SX 1S'2a/25MHZ. 70,B4 

INTEL 36TSX 33MhlZ. 81,20 

INTEL SerSL.. 70/22 

INTEL 30TDX_ Ji1.13 


NEW! 

Lease Option 
Call for Details 



CDW*^ Sells for Less and Services You Better! 

(800) 959-4CDW 

291-1737 ei 994 CDW ‘ Compute CemBcs. Inc. 


GircTe^7 »Ifiqufry Card, 


CALL FOR FREE 
CDW® CATALOG 



COMPUTER DISCOUNT WAREHOUSE 





























































































































































































































WE WILL TRy TO MATCH OR BEAT ANY ADVERTISED PRICE; CALL FOR LATEST PRICING}! 


WE ACCEPT PO’S 
FROM QUAIIFIED FIRMS 


EMORY 


NO SURCHARGE 
FOR MC, VISA AE & DISCOVER 


CACHE MEMORY 


SAVijiA 

ieKK4 


15HS 

BOD 

11 OD 
11.00 


BOO 

8.00 

0.00 

5.00 

T.flD 

jg.ao 


75H^ 

550 

TOO 

A.O0 

0.od 

ojoa 

3BOO 


Indiu^H^I D-RAH ChimlUTEL Mslh Chips 


MEMO-flY FOfl IBM I IIPPLE 

TONS ifiSHS loates 

IMngill T.2b B.7Ei *3b 

39.£K1 57,00 - 

mvij* JT® 25 00 23,00 - 

IZIp Pmk] 

ib&K* - - 11.U 1Q.» 

ZSbUl TSQ, B9B 

£56 Hi ijffl 3.75 2.50 £.SS 

2»ii15VfWH- 39410 39« - 

04k4 - - 3^ = 

MkI - - 2.M 


IHH7 

9087^2 

iCfiT-1 

80287 XL 

8(m7-16 OX 

[U387^» DX 

80087 QX {ChHS 

8048 7-S» ilDonAil.) 

ln4fll5X(IT(HSMI) 

niBlSLMDtHl 
ImDl ICSX 
ItBM HISX 


fu SfsrmliSOO. HufASa^X 


ID SprkflA HiinA S Enlupriu U 
rd IK 45$iiL 


AMH^ 


WIEKkq 

47ieU(4U 

2nMiqi0i 

47IElhijK| 

ZWOUtig 

AAL^iUtm 


45 00 
M.OD 
85.00 
5500 
4500 
55.00 
70.00 
300.00 
7g.[]0 


Dim. 

»u 

cut 


out 

1D90IV?«I1IVMB.I)I] 


CYRIX DTDf 386 to 486 Upgrade 

GockDCHibltr 


* SiiqM unnid« sdIHih 
' UiididiHiiiUniiHhntilbgy 
' CositHUbM witi InikMv A(i 

* CgniiAlltita DOS. WiHlM. 3^^^ 


* Em to inilRtl—ibHl IS min 
Tito CYn.K upumto ruriG VI Iwki the tpHd uf vttui 
uilUilHl pilciviirEicHuit contoinBd wiElii IK 
Qifvlnp ujDtin T«j will flnjDv a perttHinancs IhodI 
Eit VOO^ MiO riHfi. IdflflifDr any DDS. WimlDWfi or 
Dfiffi jiPDBGolbtJfi wtvch roqulFB b largu onmuiaM 
nifPrD|]f««SVOf tlDTEBIlPWH. 


CX49e DFbiMfida.... 
CX4Be DFtK^-2fl/4D.... 
CHBfi Ofu-'-zawi.... 
CXifia 0flXf-33fifi... 
CX4B6 SHX? 1073?.,,. 
CK4Be aHX2 2IMII.... 

Dt4«esiw?»«)., 


mK 

.,35a.on 

.CALL 

..343.1X1 

.149.011 

ire.w 


SIMM MODULES (Add $5.00 fbr SLPP) 


IMm . It [3 chipi 
1Mi?ii K BfBchIpl 
4M«(I n D 
15Mifv|*9(e ■;4iip3 
iBwmgjcgoe ciiipj 


5aNS BBUS TDHS lOttS 

55.00 A7.W 41 00 AUm 

SO.DO 40.DQ 40.08 45.00 

185 00 1fi9» 148.00 

imm 


72 PIN SIMMS (EISA) 


255ii38 IMOD 

S12h392Uso 

1 Ji 38 AMati 

2 j( 38 me^ lto^> 

2 ^ M BMvg {wAli 
4it3fi 15 Mdq 
ftjiMKMBD 


SS.QO 
88.00 84 00 

too DO 1BD.UI 175.00 
3»(KI 389.W 4W.80 

350 00 440.DO 440.00 

iSflIO.CD 849 DO 645.00 
1S4DO0 1439 00 
CAU 3516.00 


CYRIX lASMATH PROCESSOR 


PrMrtolts eMiumilBif Up lit3X rafllur. 7 ‘Iimu 4 uOIbpI ciHlc pornpil. w/lnlto 
J13[JH7-40MHr - 19.00 13087-33«Mf - 89,90 il3S87-25SX Vnr M.OB 

83afl7-s35« -19.00 PC W4rt'“ riPBd 41 ortf hH malli ctup* 

5 rear Witvialjr-- 



K«3#jbj»IE. WMSTtaiTi 
nn &bf¥ . tVUH It aafiSK/M IB 

fftm amaxitKa HOTDa.toBu; 
rnmluiiiTae^Pwi.. MHO/iB 
kim It BBQilVm, n 
kinMiini town 33. smi. jaBtiB/ 


ZENITH MEMORY MODULES 


■MOLL fm UPSHABIJJ 

75Bfim. Z5..?Q.33£ IMdli 

73B&i^ 25. 33£. 4fl&725E 4Mie« 

ZM»o 

wm 


AST PART t PfUCE 

TUlWOtfE M.M 

7Aaaqo«K IM.OO 

7-605-t imHlUKiB 119.00 


"* 1 lPc 5 iJ. 9 A“” 


OCAATPLU 


19 Err HEHKIHV SB. FOR 2M, US AT *0K BMug U 4.0 LIU . Hew 8 I 

Yr WUT. COO'TCOL. biFHl. A EkOkI Memory' Supports DOS. OS/iTjIWHS a \ 
£EMS 'VBraa^ Split Memory AMessom ■ QporaEKwTCPlJ Sttocdy lo 33 UIU* I 
I SupitDils OEecrti^. Multita&lt openiilions«Btf. fliatfi Ay Bsca ffiSMTcO. ATpius I 
DK - .»4.WJ - 3199.00 4Meii - 3?39.(N SMoff - USO .89 


BOCAXr BBITBirs 


n " Ej(pMd«IiMrt»ty tot XT ■ imAQ cortipaS. ' Lfeei358x1-106 1 

_ 0-H-3M.W IMegSlH.W ?Meo-S219.M I 


IBM P/5S 32BET EXPAH510N BD. 


I Q'32Meg. Ex|.-^d. Rrferrwiy Btl. lor 70, W, 90. Lin4.Q 

QMbQ ?UnQ Am SMeg 16Uep MMeg 

$139 W 1233.0(1 3319.ni S499.80 1889,99 31 $99.88 CALL 


PS/2 MCA 0-8MEG EXPAHSION SO. 


I 0 -8Uea ExlMded stidror EKpandso M^nory ipr aO IBM 

Mod&ls 50. ml. IXI S5SX. 18 Bll, 4.1) LiM OormNl 

Wi -m ol ^HeSi -mM 4Ufi5-ZE9J0 »feg -439.«] 




316-119-0619 
FAX: 316-539-5844 


PRICES SUBJECT 
TO change 
WITHOUT NOIKE 


IBM PS/1, PS/2 MEMORY MODULES 


«m 1.311-171.321. Ofll.lSt 
BOt-AZI. A-61.0O-«1.90-111, 90-311 
70-061, f61, 121 JiK. 55SX, t5SX. P-70. 

SIA 120 s. J30. 3«X354JI. 4DSJ 

TOSai, a¥ 1, B 3S^35^r^DSIC ift»l PI 

"“la. 6SSX.6553(, 551^,0515 
. fiSSJi;, 40SX 35W. 3615 

^ S P/61®®i!h^-?X21 

56, 57, 57SX.90. 95. P-75J7St.0 

V^iw 77 4B6n)!2. AiSSX, SVH 85 

57SX. HI. 95. P’75, STSlC. 56,56SLC, P/S1,3fl6Sii 

IAidl123, 2133,215S.Vaf Pt 77,4Md52. iteSX, S 

WWito Ptii«ii; 77 48s»tL ABBSX. SVR 85 

35SX.40SX 

56, S7, 57SX 90. SSJl-TS. 57S1X 
VWue 77 JM&te AOiSX. SVH 85 
RISC SysIwtyOWB 
RISC SyslDfiVOOm 
Rise Sy»l#tn««KI 



4010 tip Mng kai 
4«33 ^ Mbs M 
4025 ^ Mag U| 


IBM NOTEBOOK & LAPTOP MEMORY 




riMUkpul nuT 
TlMiriipidl 759,75Ito 
ThHOkpBd 750.750c 
..—TtolApaU 750,750c 

_™1f16MflIl| ThiltotdJ 750, TStto 

07014ZD f4lytoo) CL5n5X LDTp. lllhtolBUl Tin. THE. 720; TZDC 

0701421 rBAtog r-------- 

-—-1 fSSiia 1 


_,21 \a 

6DGQ37BfBl 

60Qa379 heMBQIt rhlUkiMil 3S0. 35 Dc 


CL57LSX LpT^rmfcJlildTqijiTOClCiTZO.TZOC 

ThluMlBil 35DC 


92^6804 IZMBfll N45SL 


COAffAC^MEMORY MODULES 


DtoskPm 3iW33. 

455^6, 4407331 . 
4561501. $yattt[it Pip 
ttoahPtu 4607331 


[toti»PfD3IBS10UKi 


UuBkl^m 986i25£ 


AMT UPGFlADfD 
^hhig Mudum 
SHau IMuIb 
ORVtifi Modulo- 
(Cod Brt) 
iMogMkxluto 
4Mag Muduto 
■MgqEHpfid 
•UAiaEkpBd 
IHogUDdLlo 

IMogEmBd 
4Meg B4t 
iMng Mi»Iijlt 
Am UDdulf 


DOsicPro 29M. 3ffliH. 
3*16mi. 3867794. 4lt6iTIM, 
46007234. 461i07ISM 


lloOiPTa 28S 
D«*kPrQ 5IKI. % 

Pnnlipito 5^ 

PODllvil 1005700 
PfDiumiMtl 4730, 5 __ 

RrMint 4000 4750, SMO 
Rrntiitoa 380 3725S. 372S2S 

1>Ti4iti« 4S6 47 m. 4733, 4/M. 4/06. COS : 



COMPAQ LAPTOPS & NOIEBOOKS 1 


Et|/3a^D 
l|| L.ITT771], 25, 25C 
Eft Mtt/Tn. 25. 25C 

Eft [jrf}m25. 25C 
Eft LIFEaSsC. 4723E.4JJC 
Eft L^tTJSS. 4/231.435c 

Eft ijrif *7250. A/23E,433IC 

SLt/786 

siTj^ea 

$LT/3fl6 

SLT.aW 

SLr/aB6 

Cfrtiterta 


Conliif»47I!5, 47?5C.4/25CX 


tpMcg Hdrinte 
Am Mmhhr 
aMeaMwtoh; 
tEMcg MMuiir 
iMwa Mwtuiij 
4^ MuiMk 
IHegMulftjlr 
2Meg Mwlulc 
Am MiTtfuto 


117061 00? 
lt7DJ|t-(t05 
I2112S-00? 
I2976»^W7 
I2976»^0(n 
179769^004 
147337 00? 
147337 003 
142337 004 
I10235-i»f 
110237-001 
1183tB-001 
llffiHN-001 
118365 001 
14479(7001 
I44TKP0C? 
|44T9fr003 
139*97-001 
139498-001 

139499.001 

I4$52(P001 

146571-001 

146531-001 


PCMCIA VERSION 2.0 


S-RMICinl* 1HEG 159 00 

5-HAM Canto 2MI;I3 179.130 

Cold Pro (rudfl by DaLi t/Qj 
Transfflra dulu Itam PCMCIA 
(ard Ed dasktap PC, uonnocli 
m a jaraM pod 299.80 


14.400714,400 BRto/Fan 
Updknto 31900 

9600/9600 D414/T4II khtitoiiii 259.00 

24PQ/9HW 0 Jljl/Fii MCKtollll - 


Visual UodlB (CD Rwn, 1 


179.00 
219.00 
w Df I 270.00 


FLASH MEMORY 

iSMaO 259 W 5*Mg 389 90 tOMen 589 DO 15Mflg WtL TOUw CALL 
iFiacti UoniDiy Coito ippair tothi tuBUflitotor n * knH 9to t&M to a mG nnnsniTmi. yttui 
ayifeffl Hto !H IN nask on) niiiA Hto an h:^ Mrd dot dHia iHl ti^a H j tagtcal 4ihM [i.g43.} 
Nd HiMry to dHt wA Usd to cuuelim camt wtt tola eninpmsiDti usMimi to deubto (hi 
anM i4 ilHh m«iv All nisb intnHirp made tiy SundsL] 


-r --A - 


TOSHIBA LAPlOP MIMORY 


IIODEl MfT. UPGRADED 

riOOO££/)0Ert.E SHttfl 

T^OOO/TZflOCISX TMftfl 

T71X«S)(7T10HM.E 4Mtil 

TTQQOSXn-IOOOlE BMau 

T»oaexEia2(U£xm8(n, jMao 

t2i»llSx6a20(r^Tt8M, «M.<i 4Mini 

T2OO0SXEl^DQ8S(mH». 185^ X 
T44D(KX;SM:ft4aO- *MBg 

T4400SX-S*C THOO 81400 

.T4400SX,E)!CT6400 , 18M« 

■ 74500. T4fiOaC, TlOOB, T1«», n900C{3.3 v)4He9 
74500. t*500C. T4600.11900.119000 (3 3 MlSMeg 
T45Dq. T4SOOC. 74600.1190D. 11900C l3 3 vjiBMug 


789.00 
1899 00 
3319.00 


I03JK] 

I90J)D 

340JX] 

loijlt] 

199m 

4i9m 

CALt 

CMl. 

CALL 

119iKI 

?14.« 

419.00 

959.00 

214.00 

419.00 

359.00 

679.00 

109.00 


ISCKBL 

T3300SL 

T120QKE 

flEdO 

T31C1Q 

TSIWto 

T3100EX 

Tsroosx 

T3W0 

TszmsK 

T3200SK 

T3?«isre 


mira 

.109.1M 
429,00 
1459.00 
179 00 
70.00-: 
219.Da 
149.00' 
329.1M 
79 00 
719.00 
14Q.0Q 
379.01] 
79.00 
710.00 
50.00 
89.00 
180 £» 
38S.Q0 
zram 

96.00 
29S.m 
230.00 
437JW 

40 m 
mwi 
mm 
iw9m 
zJw.m 
som.oa 
im.m 
320.00 
8500 
180.00 
399.00 
39900 
719.00 
!l52Sm 


99.00 
179.00 
?29.00 
TTg.M 
339.00 
809.00 
199.00 
3*4.00 
789.00 
75.00 
749,00 
79.00 
109 00 
719.00 
CALL 
CALL 
CALL 
104.00 
189.00 
349.00 
189.00 
349.00 
799.00 


AB pKxfejas Braid new & gtciant^ied ■ Vfe buy 

Tfxi8{i}3fti:s 3fe regtstefed wnMf their r^pectivs companies. 


HHHE 

f 

T &JjF- : 


TSftO 
TS20Q/fts» 

: fsam/raMo 


MrtnS 
lOMfl!! 
21^ 
TUag 
ZMag 
ZMkfl 
2Mag 
4Maa 
JMtg 
2Ma0 
4Mag 
2Mfg 
4 MdO 
m<3 
iWeg 


MAHU PART 4 

PCT4-P/1fl3iaLI 

PCTe-PA«317U 

pc-p/«ai4u 

PCI4-PA8315IU 

pGHPteoaiu 

PC-PWaraio 

flC-P/ITOOTlJ 

W>WB0041J 

PC-RtepOM 

PG'RAaOlOU 

PG^?0121J 

PC-PA2B1BJ 

PC-P/U(H4U 

PC-4’A2008U 

PC’PA20Q9U 

PC13-PAia3Qft 

PCfrfABazlJ 

PC3-PA7135E 

Pe9^Ae340Li 

PC1S-PAe309U 

PC15-PAB31QL1 

PC6-PA7137LJ 

PC12-PAH307J 

FC12-PA8909 

PC19-PA03ieU 

pW'PASsigu 

PC7-PAflMHLl 

PCUO-PA33ULJ 

P^-PAH313U 


PRICE 
94 m 
94 .m 
209.80 
399.00 
94.00 

209.80 

399.80 

709.80 
399.1® 
704 .flO 
219.08 
439.08 
959.08 
329.00 
oafl.w 

sa.DO 

99.D8 
179.08 
109.08 
109.00 
209.00 
185.08 
iio.oa 
709.00 
119.08 
219.08 
05.00 
114.0D 
4 IB,cm 


NOTEBOOK, LAPTOP MEMORY 


ACiB 7)8 
M^75a 

ALUVnAn 

A£l hiM A (tttoiBi 

ASl Ntrtirtwi^ Etoc 


IM. UPEHMIED KHW. fUlIt I 


PUqg/ttotgiVtol] 


ITtOTW} 
5111255-0(11,-DM 
5OM14.OC0 


AETItopwE«G3ffl6C,42ffil 
AStPtMif EdK3S5C. Aim 
AS7PniirEnc42SSL 


ATATiitutNSMO 
RontMliBJia Ftoa 
lto™iwrtB31CW. SX 
frkiitoJBSIIW. la 
&n»\ NB3 

Tt^iiPctBUiOOLif. Um.C-itof 

7u« tto(iiM425 oaxsft 


UtTS&OOl 

581106400 

PtC376S1 




Zlhg 

lUagrtSHig 


hEC kDseiH 2K, 3S6£k. 16 IHtog 

HECPicKmidW Zktog 

5E{;F>iiri»M 3K SMtp 

N1CI1iitoiBtoi«eiX-7D SlfcB 

NECPii»nfod0«8£X-20 IlMtl 

KFClJtii3liillW8,?l)P.35C Titom 

KECUtlraltltlll/Gl/ZSC ktobg 

NECWIraHlcSL'M.TW SMm 

MECtoUiNIvlll/ZOC »im 

NEC Vina * iWfgiiSIHtoa 

RxiMdlBlU3aSX ZK 1Ul4L4U[itl 

PinnvHC CflTO. Df2M. OT« ■“- 

FuuHit 0(388 


PC21-2Z 

fSllI 

K31-Z2 

PC*^71 

PGia-ZJ 

PC47-71 

PMr-22 

PC49-71 

rtX7-Z3 

0P4T1M 


SiiWu 17,1811 
5Iwu0/81,«lMLi/lK 
!Smrtlft-M» 

Tkmlttl. PC Blind. Ddnottto 
ntmMAiiosd 


IIACOO 

ftwhu._-__ 

taiii]r4«l}, WSX.tlX 


7aiimiUHltoStoMJKSk 
AmtintlialB StnrtSl.-OlE 
-toSpod7fl4Z88F 


SI:®'' 


SkMpni 
SKMi 
Zin*i7>ltok]1»L.LC 
2HA2-IMC42SLN. UC. Liff 


?H.y 

"®Ei 

IIH 
ntog 
4Vib. 1WiQ 

tUmidtoa 


THto/Witi 

4^iatog 


DF'fiAiOS 


CEB318 

NS306SX‘2D 

256B034-(!I381 

2566906T 


188.MI 

199(K1 

8190(1 

19900 

81900 

mm 
mm 
109ll» 
Tjaoo 
190.D8 
9908 
lfifi.80/1^88 
7*908 
I88.OQ.180JO8 
. 79® 

198® 
119.® 
338® 
?S« 
I BO.® 
IDS.® 
198® 
3®.® 
389.® 
20Sc4nLS49.10* 
t®.1® 
49.® 

CftLLWLUCAU- 

CALUCALL 

».m 

l®JWIU.® 
71® 
119® 429.® 

79® 

04.® 
1»®. 1549® 


ZA-mt 

lh-*4 

ZA1W-U 

2A-186M 

ZAI®.® 

Zll-1®-8J 

ZA3Hfr*l! 


».N 
11400 
119® 
H.® 
179.® 
(79.® 
B79.® 


OSSER PRINTER MEMORY UPGRADES 


Ctonin1.Bm,4lJto.^ 


1 ^ T * I I I Tl a 


EpsOUtmCIO. AcEtouLmr 
Fp«tfttAmt«l u*»to II 
EpmiL nom 
Epunt 1IX10. 1508 

HP2.aj- 

HP3,30, 3P,?P2P^ 

HP4.4M *St.4;illlAX 

HP4L 

HP 351 

HP4SI 

HP IhsienJil 600.658 

HPDrak^SOOLffiOaSW 
HP QnkM 1M0C. 1200CWP 
HPP*M^ XL3m 
►JIM Lowr 4019, 4D1W 
HIM Lioar 4029 
lUM Laser 4039.4079 
HEC 98. 2B8 
HEC 95, 07 
Otil 408 
091 408 9 
du BSn 648 
pidtard Be* PB BHO 
PadLard Bed SfilS 
Piniannii: 4420/44501 
PanaEDiitc 4*10/4430 
PsHtoiomc 4450 
71 jeLff>G17/PS35 


ISB 2tB 

• 98 

- 1M 

B9 - Ckfl 
l» - Ckll 

- Can - 

- 1DB 
101 

- 89 

59 - - 


- 38* 


1B8 
179 
- 198 


- CIO - 

- Call - 

- Call 


- 359 

- 355 

- 355 


109 


- 138 
99 
89 

- 135 199 

- - 109 

- - 139 

- - 1BD 

- - 129 


IBG 

- - m 

- 1B9 - 

- - im 

■ - im 


- - 350 - - 


126 


195 - - - ^ 


H.P. COMBATIBLE font CARmiDGE 


GAR COOES GarCDdv Roadar FdhIs,.. 


CESKJEt SCRjUnOH tarlHUI 608 S PI1E. 52 Fofitt, 4.S pt-aClirt-.^_OduSO 

(BM *015. 4il9£, FOHT CARTRIDGE ZOrtTwito. TUflw Cird.....Itfi.m 

niRSD 25 Ct)ni4ta»?W4 IP P*|1 h; qittlTS Z5 CAHTRimiES IN (JNEFT 143 
Fom* I’ccmipHt mit> Epsen Artton iLasw W and off ZAP Prwttpr cicmf MP41... .89 m 
TURtOSeniPT™ 108.108 Sdlablaf unto to Alto Pixil Soa 

^HP^, ZD- 139, 159, 1991-^____179.80 

TAX A AIUHCE FDR lilt 4015, 4819E. 4028...139.00 

TAX A riHAHCE CAKTHJDQE . ...... ...84 80 

qK14|9. 68841tvrTtis. Ilrymatytoa___ 1S900 




^28^5 Lockrtess Avenue • Torrance^ CA 90301 customer service & technical; open m-f. pst 


MnmniKni a mill iri um. uamn arawa tm ui nnuiiN 

■e idiBl t] 1. idia ididun-to ItoEmnydtoLitoidtodnliBiht WkB 
to IH IJPS U. APa 1?D MW MtCMK aHtaMn Mt MKIto to Ma- CuS 

Jjgatt} UciiUcBa[Aip«toto1irDaniMiBEHSO0tolll®< 



CAU 

TOLiFREE 


1 - 800 - 433-3796 

{US and Cansda)^ 


ESTAE. 

I9fl5 


SORRY, Mon-Fri, 6:00 a.m. to S;00 p.m. PST 
NO Wia CALLS Sat. iChOO a.iiL to 1^00 noon 


PRICES MAY FLUCTUATE, CALL FOR UTEST PRICINGU > 


Circle 241 on Inquiry Card (RESELLERS: 242). 











































































With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM 
compatible^ laptop or notebook has never 
been easier. The backpack^ family of no-slot 
drives plugs directly into your parallel 
printer port to provide you with additional 
storage instantly. Using them one at a 
time, or daisy chaining up to four together, 
there are no interface cards to Install so 
you don't have to open the cabinet of your 
computer. And because your printer attaches 



directly to the backpack drive, you don't have 
to disrupt your print operations. With the 
backpack family of diskette, hard, tape or 
CD-ROM drives, you can easily transport 
your information wherever you go—just plug 
backpack into the parallel printer port of any 
IBM compatible or portable. And, of course, 
all backpack drives v^ork with Windows!"’ With 
backpack, there's no hassle. Just sit back and 
enjoy the new member of the family. 


Just plug and play. 

Ws the no-hassle approach 
to additional storage^ 


MicraSaliJtians 


132 W. Urvcoln Hwy. DeKalb, Illinois 60115 Telephona 815.756.3411 FAX 615.750.2928 
Call Toil Free 800,295.1214 


Circle 226 on Inquiry Card (RESELLERS: 227). 
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Prices in US $ from Americ 

a’s Leading Exporter 


We Carry 
ALPS 

BASF txDtliat 
Canon 
cEnTRonics 

#cmzEN~ csrsaat 

CREATIVE LABS INC. 

QKTIS Datapioducts 
ggQBflOn Dyson 

EPSON* EXABYTE 

qgRjjnsu 


an CUNAH MKGNITICS 

2B«COM I^iKe 

ESSSSS IBM 

3M M. TAUY 
maxBiL MICROSOFT 
INssIhiuia NEC 

OCU OKfCMIA' 
olhRilll OLYMPIA 

OTC PACIFIC DATA 


SPolaroid oms 
thtkkfU wt' 

Quma ICO@0Sr 

^S^gate 

SElKiOSHA coBoSi* 


soNT?: 

SYQUEST _®TDK 

TEACmSS 

bSimnS^NTs TQSHIB.^. 
TRIPPLITE 


and many more 
OEM supplies! 

ALL LOGOS ARE TOE 
PROPERW OF THEIR 
RESPECTIVE COMPANIES 

HIGH-CLIP 
PREFORMATTED 
MF2HD 3.5" HD 
1.44MB DISKS 
10 PER BOX... $4.10 


DISKETTES (10 per box) 


DESCRIPTION 

TDK 

BASF 

MAXELL 

m 

5V/ DS/DD 

$3,15 

3,15 

3.35 

3.35 

57/ DS/HD 

4.75 

4 35 

5,35 

5.35 

37s" DS/DD 

4.25 

4,95 

5.25 

5.35 

37j' DS/HD 

6.45 

6,76 

6.95 

7.65 


BULK DISKS 


D££CmP.DQH EQRMM 

5V*" DS/DD $ 0.20 

5V4" DS/HD 0.27 

DS/DD 0.33 

DS/HD 0.39 


OEM GRADE 
0.22 
0.29 
0.35 
0.42 


DATA CARTRIDGES 


DESCHIPTIQH 

m. 

MAXELL 

DYSAN 

DC-2120 

$ 11.79 

10.29 

9.99 

DC-6150 

13,79 

12.29 

11.99 

DC-62S0 

17,59 

15.29 

14.99 

DC-6525 

20,99 

18.29 

17.99 


STREAMER CASSETTES 


MAXELL TEAC 

OS-600 HD .S1026 I 60 MB I CT^&OOH.. $ 11 TS 
CS^ XD . .11.25 ISO ME CT-600N.. .16.75 
CS-6O0 SK .. .17.25 I 600 MB I CT-600F .. ^.75 


4 MM & 8 MM CARTRIDGES 


DESCRIPTION TM .SOHl EXABYTE 

4MM 60 Meier $6,29 7,59 — 

4MM 90 Meier 6,95 9.29 CeU 

BMM 112 Meter 6.59 9.99 11.95 


OPTICAL DISKS 


HEWLETT PACKARD 


IMIUEIS, 


TBAHSPARENCY/PAPER 


HP51604A 
HP51606A 
HP516060 
HPS162SA 
HP51626A 


$ B.50 HP5163QZ 
, 20.50 HP51630S 
. 23.50 HP516360 
. 22.50 HP92261K 
. 20.50 HPir703T 


LASER TONERS 


RIBBONS 


HP9227SA . 

. S 57.95 

HP9Z151H 

. .. 4.25 

HP92274A . 

,... 53.95 

HP9aiSSA 

11,75 

HP92291A . 

,... 99.95 

HP92155L , 

., 13,95 

HP92295A 

... 66 95 

HP9215eS 

.. 8.45 

HP9229&A . 

.... 93.95 

HP92154S 

. 109,00 


We carry a complete line of HP Products. 
Please call for |he lowest prices. 


PANASONIC 

KX-P115 HJBBON ... $ 6.59 

KX^P140 HIBSON .B 

KX-P4450 TONER KIT . 25.99 

KX-P4450 DRUM KIT ..105.99 

(GALL FOR OTHER PANASONIC ITEMS) 


RICOH 

TONER 6000 +.$ 12,95 

TONER SO PLUS.31.95 

TONER 150 PLUS.31,95 

OPCKITBO ....102.95 

OPCKITei . 102,95 

OPCKIT 150 ....102,95 

TONER ..$ 25.00 

DEVELOPER .. 93.00 

DRUM...125.00 

FUSER , ... 171.00 

LN03X-AC TONER KIT . S 32,75 

LN03X-AD O PC KIT.104.75 

TK'50 TAPE CARTRIDGE .16.76 

TK-70 TAPE CARTRIDGE .26,75 

TK-85 TAPE CARTRIDGE ,.... 27.75 

RA60-P DISK PACK . 595.00 

Dec Ribbons & other supplies 
Please call for the lowest prices. 

IOMEGA (Bernoulli Cart) 

5 V*" GOLD 20MB .$ 53,00 

5V*" G0LD44MB .83,00 

5'A" GOLD9OM0 . 124.00 

5 'A' CLEANING KIT . 30.00 


DESCfltPTION MAXELL VERBATIM SONY 

SVa' 512/128 MB $ 34.95 32,95 37.95 

5V4' 512/600 MB 73.95 67.95 83.95 t 

5V*“ 1024/650 MB 73.95 67,95 



SyQUEST (Removable Disk Cart) 

68MB DISK 1-YR WARRANTY $ 69.00 
68MB DISK 5-YR WARRANTY . 94.00 
44Me DISK 1-YR WARRANTY . 62.00 
44MB DISK 5-YR WARRANTY . 64.00 


CANON 

BC-01 INK CARTRIDGE ... $ 16 95 
BC-02 INK CARTRIDGE .,... 19.95 

BJI-481 INK CARTRIDGE .11,95 

BJI-642 iNK CARTRIDGE .14,95 

BJl-eOI INK CARTRIDGE .8.95 

EPS/EX TONER HP 92295A ... 67.95 
EPUIIP TONER HP 92275A ... 54.95 


APPLE 

TONER LASERWRITER PRO. $ 68.95 
TONER LASERWRITER SELECT. 77.95 
TONER LASERWRITER (CX) .. 73.95 
TONER LASERWRITER (SX) .. 69.95 
TONER LASERWRITER (LX) .. 55.95 

INKJETS STYLE WRITER.15.25 

INKJETS STYLEWHITER II ..., 17 95 
RIBBON IMAGEWRITER II BLK . 4.25 
RIBBON I MAGE WRITER II CLR .9.55 


EPSON 

RIBBONS 

7753 , . $ 3.4S 



LASER 

S050002 .$ 71.95 
SOS1005 .. 106.95 
SOS1009 .. 139.95 
SO51011 .. 112.95 

INKJETS 

7750 . 46.95 

7760 .. 16.95 

S020002 ... 16.95 
S020025 ,,. 12,95 


GENIUS 

CLIXes ERGONOMIC STREAMLINE 
MOUSE 350-4200 DPI.$ 12.50 

MOUSE ONE 3 SUTTON SERIAL MOUSE 
WITH 9-25 ADAPTER .9.50 

M2ALL SERIAL/PS/2 MOUSE 
350-1050 DPI W/SPTWR .19.50 

HIMOUSE ULTRA HIGH RESOLUTION 
SERIAL HOUSE 400-1200 DPI .. 28.50 

HI-TRACK DESKTOP TRACKBALL 
SERIAL & PS/2 350-1050 DPI ... 32.50 

45O0A/WIN BLACK AND WHITE HAND¬ 
HELD SCANNER 100-400 DPI .... 69.50 

BIOS WIN 256 TRUE GRAY SCANNER 
100-400 DPI FOR WINDOWS .,, 99.50 

C105W1N 24-BIT COLOR HANDHELD 
SCANNER 100-400 DPI _ 225 50 

HT1212 HIGH PRECISION 
DIGITIZING TABLET 12“ X 12' .. 189.50 

SM-168 16 BIT PROFESSIONAL SOUND 
CARD (SONY INTERFACE) _104.50 

HI-VIO PRO 24 BIT 2 MILUON COLORS 
1024 X 512 FRAME CAPTURING 
CARD STEREO . 287.50 

(GALL FOR OTHER GENIUS PRODUCTS) 






RIBBONS 




1040150 

. .$ 8.20 

1348330 

.S 520.00 

1040282 . 

., 45,30 

1348331 

,. 295.00 

1040440 . 

.. 11.40 

1348347 

.. 170.00 

1040930 . 

.. . 7.50 

1348349 

... 37.00 


... 1.70 

1380200 

.. 143.00 

1299790 . 

... 9.90 

1380520 

.. 160.00 

1299845 . 

... 3.90 

1669113 

... 15.00 

1299933 . 

.. 13.B0 

1669115 

... 60.00 

1319308 . 

.. 11.30 

1669151 

... 60.00 

1337765 . 

... 2.70 

70X7001 

... 71.00 

1361195 . 

... 1.50 

70X7002 

.. 175.00 

1380999 . 

... 3.40 

70X7003 

. .. 17.00 

6295158 . 

.. 2840 

70X7280 

. .. 33.00 

6328829 . 

,.. 5.30 

70X7281 

,. 121.00 

6845100 . 

.. 28.90 

70X7243 

,. 363.00 

7034437 . 

.. 27.50 

70X7244 

,, 276.00 

' 7034640 . 

... 5.40 

70X7285 

. ., 83.00 

7819690 . 

.. 12.50 

70X7286 

. . 379.00 



STOCK CLEARANCE 


ALPS P40019A RIBBON 2.95 

BASF 2400“ ELII TAPE GOLD .7.75 

CANON BJI-642 CARTRIDGE .... 14.00 
CANON EPS/SX [HP 92295A) .,. .65 00 
DATA PROD. LZR-1200 TONER -. 16.00 

DEC LA5(1/LA75 RIBBON... 3.00 

DEC TA90K-30 CARTRIDGE ....... 6.00 

EPSON OFX-5000 #8766 RIBBON . 16.00 
EPSON La25S0 #7762 RIBBON ., 5 00 
EPSON LQ-600 #7753 RIBBON . . 3.00 

FUJI 57/ DS/DD DISKS 10/BX .0.30 

PRICISION 3,5" MF2HD DISKS.0.60 

RICOH OPC KIT 60 . 90 00 

SONY SV4" DS/DD RAINBOW DISKS 0.30 
SONY DC-eOOA ..10,00 

PRICES GOOD WHILE SUPPLIES LAST 



STARTECH 

COMPUTER 


SrdeMmjaiiimjai 

SUPPLIES 


TEL: 619-278-2600 
FAX: 619-278-2780 


5575 Magnatron Blvd., Suite G 
San Diego. CA 92111 USA 


EXPORT SPECIALISTS 

TERMS: C.O.D., BANK DRAFT. 
WIRE TRANSFER OR L/C AT 
SIGHT. P.O;S ACCEPTED FROM 
RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE.WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 


Circle 230 on Inquiry Card (RESELLERS: 231). 













































































































































Printer Port Connections Are 
The New Tools Of The Trade. 


nee you discover just how easy ii is to 
insiali a backpack CD-ROM drive to your 
computer, you'li never be inconvenienced 
by conventionai instaiialion methods again. Just piug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
siots required. Because of its unique printer port 
interface, backpack fils ail IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too. with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Gall today for ordering 




132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 
Call Toll Free 800.295.1214 
Circle 228 on Inquiry Card (RESELLERS; 229). 


B PjiutoClD symtul 
19 a tTBdnnarif iraid 
. ucider Itcense. 




FIXAHYPCfAST 





^ • Free Tech Support 

• Performance Guaranteed 
hH • Next Day Shipping 

ORDER DIRECT — CALL 

(tool 653-4933 


P0-IT-Y0UR$ELF DATA RECOVERY 

RECOVER DATA FROM PHYSICALLY 
DAMAGED FLOPPIES & HARD DISKS 
IN LESS THAN 60 SECONDS! 

RESCUE DATA RECOVERY SOFT- 
VWARE™ ts the FASTEST . EASIEST & 

SAFEST melhod i n data recovery anywheret 

For the first time you can recover a file 
in less than 60 seconds even when DOS 
cartnot read cLDhysicallv damaged IIqdqv 

or hard disk . 

RecoverText, .Exe;Graphics files, etc.. .You 
can even recover entire sub-directories with 
a single key stroke. 

CJ^iHO¥/fORFBiCmG! 


PC DIAGNOSTICS THAT REAttY FIND THE BUGS! 

THE TROUBLESHOOTER™ is unlike Other diagnostic programs lhat rely on DOS. The Troubfeshooter™ bypasses DOS and 
tests all major hardware directly for true accuracy while other programs frequently give erroneous lest results. Loaded with all 
the tests you need to quickly and accurately isolate the source ot PC failures. Newest version includes low level fonnatting 
ol FD-E, drives arrd cache memory testing. Runs on any PC {with Intel of compatible C.P.U.jindeperrdaot of any operating 
system! Priced far below all compelilors, 

THE DISCOVERY CARD™ is the only loot that truely ends 
the frustration of IRQ ^ DMA channet conflictsf Stop 
wasting time trying to “Figure-1t-out' when It comes to set¬ 
ting up add“On cards, Perfect tor anyone who upgrades 
PC's, sets up networks, multimedia, etc... 

vr ^ stworf PC'5. f/w is Me// m iieccwie ot yma 

fwsl Ssplember 9S 

THE POCKET POST™ is the most compaci and feature 
packed diagnostic power-on sell test (post) card in the world. 

Debug dead PC’s in less than five mmutes! Also, tests power 
supply and 9 bus/clock signals. Comes with a detachable logic probe 


The TfBubmhQoter KH ™ 


CALL NOW mnmcmG^ 


EVERYTHING YOU NEED 
TO INSTALL, SET-UP & 
MAINTAIN HARD DRIVES! 

DRIVE PRO'™ - Tfie all-m-one software utifily for the most 
ethcientand corned installation and maintenance ol any hard 
drive! • Inslati IDEOrivesJn lesstharreOseconds! Aulomatically 
sets CMOS, Partitions, and DOS lormals wfthoul re-booting or 
user interventicn, • DOS Formal any size drive in under 30 seconds! • Drive Table Override allows almost any BIOS to have a 
user definable drive type. Drive Bool FI xer Is a safe alternative to tow level fonmatting bad IDE Drives. Plus too many other features 
to mention! 


ENCYCLOPEDfA OF HARD DRIVES™ — 3 vDfumes with aver 15DD pages! The largest compiled reference on Hard 
Drives ever published! 

Votunie One...Sf F-f/P GUIDE • Inlerisce Typ^s anti InsNyinn « Ham Drive Specs tor over DO drives from Id present. 

V[>luHie Tvhb...DRIVE SETTINGS * Explanation of Jamper Types, Change in Make & Modei and Delault Jumper Seitlings • Diagrams for aver 
1000 d/lv^ with delalled spixilotmiis. 

Volume TUtsg...CONTROLLERS • Over400Diagramsal Cortroflers wilh detaited spetilicaliuns. And Much More! 


THE HARD DISK TECHNICAL CUIDE™ — Comprehensive field version of the Errcyclopedia with over 400 pages of vital 
specs! Compaci to carry in the fetd. CALL NOW FOR PRICING! 




FIX YOUR WINDOWS 
FAST! 


0)P 


T 


Wtndaws 

Trauhim^ 

mhaating 

Prugram 

Availahlc! 


CHOICE 


July 19^ 

" .3 oioOef of steg^KS anrf Skylight 
twV as 3 ptOiM M emdes 
ponce in function ara/ design. 

- fC tVlagaiine. July 93 


Skyimt 


TUNE, OPTIMIZE & 


TROUBLESHOOT WINDOWS for 

faster speed & top performance! 


pit m mm m ro sites it, Skpim m sntj» rf lo pu-mw 
Wincitjws a using tnemfy. system rEsorinKS', system titles, GOf heap 
usage. This MDI-psssd progtao} otters an intriguing view ir^o tPe guis of 
Wiitdnws.' - Windows User, Jtoie 93 


niFWI^ m MORE 
W SYSTEM CRASHES 


COOL CHIP™ is an 

inexpensive heat sink 
that can lower the op¬ 
erating (emperatum ol 
a C.P.U. by as much 
as 35¥, Ihus elimi¬ 
nating system lock-up 
due to excessive heat. 


Excessive heal build- 
up wiltiln the CP.U. 

Is the number one 
cause of system ■ 

crashes, lock ups. erratic behavior and mtermitterrt failures. 

COOL CHIP™ is the mos! effeefive means available to 
elimmale C.P.U. overhealing. 


TFe had Ijgw expertencing mtous problems with system lock¬ 
ups and shut-downs, and iw? exhauslad all other possihilities 
to lesoiva these ]farlous problems fmemory, programs, power 
supplies^ monilnrs, disk dnves). , .sme the instaMion ot COOL 
CttlF wo lia^ mmnterpd no otftcr problms. ” 

- NI.H., Cenilted Netwurtc Engineer 

CALL NOW FOR PRICfNGl 



VITAE HARDWARE SUPPORT 
AT YOUR FIHGERnPS! 


Now available lor the first time on CD-Rom, this Technical Library contains complete 
configurations, specifications, diagrams, settings, componenl locations, and vital informa¬ 
tion on 1500 main boards, more than 700 network interiace cards. 2100 hard drive models 
and 400 controfler cards. A must for any service department. CALL NOW FOR PRIdNGI : 


AIIMicro, Inc. 

18BZ0 U.S. Hwy 19 M., #215, Clearwatet, FL 34624 

INT't.. (813) 539.7283 ■ Fan (813) 531.0200 

Ctf ryvs. Hhcjh Dma RmvBfY ^twine'^, TV Hard IlYlvi IQl^. Tlia 

UimvrT CatiT™, Th* TtvtiU*i4te«rfr'i Kll™. omI CmI <m irDdanariii 9f 
AElMcn, bK. Aftll^li RtHntedl. Qibcr (wiKi vi inuTowki ol llfsk 
nmn. SpwifkvInBJ liifcfccl Is dwnia. font lyrlon I^Wlt rhY bo brySfld ni|iK. 
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PC-EXPANDER^(£ 

Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 


• Supports PC/AT, PS/2 and 100% compatibles 

• Microsoft and Logitech serial mouse support 
available at all workstations 



• Automatic keyboard 
and mouse 
switching 


• Selectable 
privacy modes 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 



PC/AT and PS/2 are registered trademarhs of IBM Corporation. Macintosh is a registered trsdemark of Apple Computer, Inc. Microsoft and Logitech 
are trademarks of tfteir respective companies. 


Circle 219 on Inquiry Card (RESELL£RSl 220). 

















The World's First Photorealistic Interactive CD Sci-Fi Adventure 


Winner! 

INVISION 1993 Multimedia 
Awards Award of Excellence 
plus 

•GoId-BestAnimation/Gniphics 
•Bronze -Best Production 
Design 

•Bronze -Adult Games 

“...the world of interactive 
gaming is never going to be 
the same.” 

Mark Rhodes, Multimedia Editor, 
Micropublishing News 




Wiarritn|(^^ 

□xypBn supply 
m firiticattg law. 


EstirrtrjtPd i 
ttmFii OrJiDEiHi 


CAtcBPATrJ'Kj s?:AaALyMAawrrkC rtem 


9Jun 2318,0651Z 


AitentioB Temporal Protec: orai^e 


A rip has been detected in the fabric of time. Only moments remain 
until all that mankind has accomplished is laid waste. Your objec¬ 
tive - journey through time... from prehistoric lands to the distant 
future, to prevent any compromise in the established continuum. 
But before the game is over, you must discover who... or what... is 
the source of this mayhem, and bring it to a halt. 

* Photorealistic 3D modeled worlds to * Over 50 minutes of foil motion video 

explore * No set order in which the goals must be 

• Integrated arcade action and puzzles to accomplished 

challenge any player • More than one solution to each problem 

• Intuitive interface featuring easy-to-use you encounter 

inventory and movement controls • Available on MPC and Macintosh 

* Origi n a! son ndtrack CD 

Take a ride through time on the CD Adventure 
that will alter history. 

Available at retailers throughout the continuum or by contacting; 

Quadra Interactive, Inc., P.O. Box 188033, Carlsbad, CA 92009-9793 

(619)431-9530 

circle 246 on Inquiry Card (RESELLERS: 247). 


Trave! thrmigh time. 


Arcaile action. 


MuJti-leyei cha!tenges. 


CiCwpyriEht 1992,1993 Presto Studio*. 
M PC vfirsio a by Q u td ro 1 0 1 erJ ct i % I 

QiiAnuA 



Address Beck 



• btaippiDg- 


H 

BioCbilp 

3 


Oaucoti Tarjk 



PERFORMfiNCE 


Comptete IntcracUm Kiosks 


Rack Mount Chassis 


300 WATT Power 
Ejrtro tm A Rter 
(3J Front Oitw Boy Opeftigs 


Starts liiom 

8460 


Rack Mount Monitors 


14' 2fl Etpar VGA cotar (Nl> I 
Reof CRT cover, 

Qsllqnal Touch Screan. 
if A 20" fnodeis civatatite 






$78B 

Rack Mount Disk Array 


■ HotPSugPwf Supply 
' Hot Pkig Drives 


jtPhjgDriv 
■ Each Dfive has own 


Pow&r supply 
» FauItTolaront 


I * Diagnostic UEDS 
' AudltiteAbrrTia 


RapidRfilP 

Super Sdfvdrs 


’^tricGR 


Touicn 


“ Dbtififidani: 


• Easy to Configure 
•fault Tolerant 

, Hot Swap Power Supply 
■ Hot Swap Drives 

• Drives have their own power 
•supplies 

• Up to 70 high capacity 

removable drives. 


Xll'W 

xl7.6'(D) 

-aootofoptio™ 

Qlciclc24oneSd|0e 

- LcxrkablaDciciii 

- 3Coollr>gFprfl 

- toomfor 14 Slots 
llDitveBo^ 

•4loc*<ablawhestj 

" SJJdaHhOftvB Rolfc 




466-33 - $ 996 
486-50 • $1160 
486-66 • $1283 
486-80+ - CALL 
Pentium - CALL 


System Includes: 

Intel 486 CPU UpQnDdeable to Pentium 
bosed processor with Intel Pentium 
Overdrive ready ZIP socket. 
ProgTorrable Rosh EPROM (opilonol). 
Easy to configure frequency synthesber, 
256 K Cache (Exp, To 1 meg) 

Five l 6 -bft Expansion Slots 
Three VL Bus / 32 bit slots 
4 M 0 RAMKUpgradable to 128 MB) 

IDE HD/FD Controller with 2 s/lp/lg 
1 . 2 MB or 1 . 44 MB Floppy Drives 
101 Enhonced NMB Keyboord 
7 Bay Mighty Tower (Beige of Black) 

2 Low Noise Cooling Fans with filters 
300 WULCSA Power Supply 
Black Mouse/KB/Monitor Options 


Video Options 


486 EISA System 


Al],$l 0 Wlndv)^, Dioimd J Ihe Max H 
Nin*sr9.ivwhBui.wtiirO)( 


Monitor Options 

SonpQ, Nec. tete*, Hllocni, VlewSortc. CTX, 


Hard Drive Options lao iq 7c.o 019 

Conn». futau, VfcHfor, MlDiDpoliv Ssognle. Quarflum, 
HkvW FcxMord. wwem Dflitd. cei otx>^ CO*0M 
End ■c^jt'Gol dttvn 


CCSl 486-33^ 
CCSf 486-50- 
CCSI 486-66- 


Conflgured As 
Above 256 K 
Cache On MB, 
e EISA and 
1 VLB Slots 


1374 ami Pricing! 

^ 497 . 1 ^ 



Point of Purchase Displays 
^ DemortstratfonConsoi© 

> DataColtectionsTermrnal^ ■ 

> Training Center t 

Features Include; 


Touchscreen nKiridiors (14' at 1-1^^■ l?cici< &ose Ufilt - Stylish 
& IVtodular Destgn - Credit Card Reader - Tetephone t 
3n0'Prlntf“ - 


Vldsoptione' Printers ■ Cusioin Pnoofammlng 


I DiqhAl Video EdhiNiq 


1 4 SQfpsfranwCapturBFullScreflnl • FullArrayofTfonalilianEftocru 
^ • Edilinfl sofiwcie iricimJed • Caphywe Victeo up to Muon Cotatsl | 

_ • Complete Non-Linear Solufenl • Supports all video Standards' 

less that) $1000 




• Saund Blaster To Dtecovery CD KTt 

w/Ouol Speed CD ROM & 5 titles 

• CANON RC-360 & RC-570 Comeros 

• SLEDE SCANNEiTS 

• DIGiTAL FILM RECOFmERS by Polaroid 

• BRAVO SUde Maket by Poiorold 

> UMAX 24-bll (yXH2QO DPI Color Seenriers 

• COLOR POINT CM4TD4 6MB RAM A^Stze 


• PROMOTION RdOt Fme Frams GrobOST 
■ TARCA Boords TA and 33+ 

• MATROX multimedia pfoduota 

• ALDUS PHOTOS7VLER 

• Imoge Q Multimedio Sottwore 

• MULTTMEDiA EXPLORER for Windows 

• ANIMATOR PRO 

• S-D STUDIO <wilh systems only) 

. MhSUMl 340M$ occesa) * ^ Prpres5ipric.| tv©A-NTS^ 

• PANASONIC CR562 (320/300KB) ^ ^ Brldgie Ejcternol ttjft. VSA-lvflrsc> 

• TOSHIBA XM340T C200M'S/327KB transfer); 

• Sony a. JVC CD-ROM Recorders * ShadowPro Imoge dotobose aotfware 

_ CallForPttelJTtf __ T r' J>- 


HI 

The Mother of all Boards! 


« Up to 256 MS RAM onboord 

• Upto 512K write back CACHE 

m 12 42-6TT EISA Slots, with & Bus master slots 
■ Supports 4S6-33. SO. or DX/2 AS 

* Mode in USA 






EISA BIJS4B6/P24TCPU Card 

The Ultimate Single Board Computer 

(iSA and PC/104 Versions aSso availabie) 

33 Bit EKA/Pentium Reody 
Upto 130 M&gRAM / T Mag cochsmemory 
CompoHNa wllh PC5a EISA Backplane Standard 
Rg noble dg^gn 1$ Ideoi tdf tnduatrtdi oppii cations 




EISA Bus 14Slot Backplane 

Supports FiSAanctPCXI Standard caret 


ISA Bus 4-20 Slot Backplanes 


EISA Bockplane 
13 Master Slots 


4,5,6,8,1Z 14, t8,St20mtcorytlgurntfon!L 

Segmented versions also 



19' Rack C(^or Workstations 


■ Easy access to boevefe. power supply. and cisSi drives 

■ Holida up 10 7 tun lenoth boctrdis 

■ Cooling ron conliofe operoling temperature of boorda 

■ euHf in membrane kEyboordorxikevioads/extBmol keyboord port. 


"Power Lunch"'""'” 


from $34? 


For demanding Techne Wizards on the gof 


336 and 436 EISA. ISA. orVL 
MolherBoards Availoble 


6 Expansion Slots 
3 Drive Boys 
LCD k Gas PlQsrmo 
Cases Avdiable 


Color iCb and Color 
Porioble Syslems 
NOW AVALLABLEI 




S C^lrdl Seleli< 9 iis ln«% 

Svttor 


TEL; (404)491-1131 
FAX : (404)493-7033 
1510 Stone Ridge Dr. 

Stone Mountoln, GA 30033 


Call: 1 -800-775-3525 


Mc*c' credjr OOTft occBptsd Pwscnal ft ciypcrate laesrx] ovcflotjie .Al ptrcei reflecT cCwTi disGount. FaTurm 1000 
GornpEffitea. ijrHvB»stfes. end tj^iveirrmenr PO'H)«(lGcirn&, 2% fe* cnefl PO'l Oppiy. Sp*CIIi5Oli0fw. codno arid 
0 autj|eel to change wlthou? tYDflcfl. cofl (m curreat pnoei 


Rapid RAID. MegoTower. Dorrwnpfof. Unlversoi Bus cuyd irrtogirKaiton Station ore trade moiks or Computer a Cpniioi Solutions, me. Other trodemarkiare fMoparty of tbelr respective hu-oers. 



















































wireU^6 /n-farAiq'f'icn DefiWenj -froA^ /^crfora/a. 


EMBARC Unlocks the Potential of Your Personal Digital Assistant 

At EMBARC, we>e expanded our wireless reach to include today's newest, most portable class of computer — the personal 
digital assistant! Now, a wealth of wireless news and infomiation comes straight to your PDA over the EMBARC wireless 
network. All you need is the EMBARC Motorola NewsCard wireless data receiver. 

Virtually anywhere you travel in the U.S. and Canada, the EMBARC wireless network keeps you sharp and 
productive with a broad array of subscription news and information ser\'ices. Dozens of subject options from such 
leading sources as USA TODAY, REUTERS and INDIVIDUAL, Inc. keep you up to speed with everything from 
financial market updates, to industiy'-specific news, to sports and weather. Pius, you'll be on top of business with 
fijll-text wireless E-mail and file transfers from your office. 

The EMBARC Motorola NewsCard fits many of today's popular PDAs, including the Casio Z-7000, 
Tandy Z-PDA and GRiD 2390, and operates for a full month on one AAA battery. For a mere ^249, it turns your 
personal digital assistant into a wireless wonder! To learn more about EMBARC wireless service for PDAs, 
and to ask about EMBARC compatibility with other 
platforms, call 800-EMBARC4, Ext, 330. 

9, Motorola and hiowsCard aiB tegistafad 

All QihBT naniK aid pitiduCfe madciriBd bib the pmpefty □! ttnif lespedivB oigBiiralionB. 
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Computer Systems 




Rackmount Monitors 

* 9” to 20" Dii^onul Sizes 

* MtHiochrome or Color SVGA Monitor 

* Munilnr KU for Cicaktop Monitors AvaiUble 


Rackmount Keyboard 

■FutI TrsVCl Hrawcr Mounted lOI Keyboard 
wlib Momc Holder 
♦Membrane EOl Keyboard 
■Keyboard Drawer for Full Size 101 Keyboard 



Rackmount Enclosures 

■ 20 DiFfercni Models 

■ Designed fur fi>l2J4,^0 Slot Board 

■ Up to a Drive Bay Jt 600W Power Supply 
« Redundant Power Supply {Optional 




CPU Cards 

* Designed for the Ifr bh S2 bit VESA Local Bus 

* Upgradeable &om 3S6DX to 4S6DX2 6SMHz. 

« I MB to 64MB On-board Memory 

* ISA/EISAA^ Bus Baekpliuie - 3 slot to 20 slots 

* Segmented Backplane (Optional) 



Redundant Power Supply 

* Dcsigood to provide ccmtlnuBl AC Power Souroe 

♦ Zero System Dowtuime 


Appro International, Inc. Is 
dedicated in providing our 
customers with top quality 
products, unsurpassed service 
and support at an extremely 
attractive price. With extensive 
experience in the rackmount 
industry, our representatives 
can offer a wide range of 
products to fit a variety of 
customers' needs. 




Industrial Rackmount Sy,stem 

* 286, 3S6, 486 IS A/EISA/VESA Systfim 

■ 9* Monochrome or 10^ VGA Color Monitor 

■ 3 External and 2 Inteinal Drivea 

A??^0 

INTERNATIDNAL, iNC- 

800 - 927-5464 


Hard Drive Enclosure 

■ Designed for 4 Full Height or B HH Drives 

* Up to 60€W Power Supply (Two it 3[K)W PS) 

■ Kedundant Power Supply (Opllocal) 


We provide a wide range of 
rackmount enclosures, 
monitors, keyboards, Single 
Board Computer (SBC), and 
backplanes. Whether your need 
is to ruggedize a current system 
or acquire a completed 
rackmount system, APPRO has 
the solution. Call our 
representatives for more 
information on our rackmount 
products. 


2032 Bering Dr. San Jose, CA 95131 • Tel. (408) 732-6091 • FAX (408) 732-6095 
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PERSONAlL COMPUTER^EMOnV 



HEW 

HEW 


MfW 

MEW 


IBM 

'V AMBRA m, Hvriir 33^, 314 (J m>4ek] 

2Mt ll/A___SW BMl R/A_S3M 

^ AMBRA bilcrprlii 434^ 484, Sfdufs 484 (ifl meMtJ 

4Mt m _I AM m _S459 

PS/S 134,3S4SX 

2«l 92Fm5.S32 im »2F?i94 __SS4I 

PS/S EsiBvlid^ Expert nDdek i43^ i44, 

PS/VdMpdnf all itM^ali exupt Cxx utiii 

4MI _S(9S 14M WFS29S „ S43» 

PS/3 Eiimliii Expitt MMidi tJi 

14MB n 94m?l .. S43B 

PS/; 7S/734,3D/234x MKpry ai^ 1447;S9 

3Qfi3B(J..... SBl 

PS/7 3SSX; L5^ 4«SX, 5SSX; IS. 3SSX; LS. 73, KSlalina 

EM 4454AB3_S3S 2MI 44i04m_ %Ji, 

PS/; 7Q^A;V;A4r;t71; 141, PS/1 CMwIhntt, Ettwitid 
lipefi wHlels xtl xU xS4, PS/Vdacpdiif C» 

mi WSMflB_S7i 

nn 3SS)t 15^ Atisic SiSE; is^ 4SSi; US, ESfuJio^ PS/ 
VdoipoAil Cxi aJoplB faiMid 34F3Q S1 or 34E3077 

4MB 34F79J3ffl7nS77 .SSS1 

n/7 ISSXr LS, 4t)SX, PS/Vakapobl Cii MrSn 

3MB mm .S3S4 

K/2 H BF, 75 B#, P7S ^in]^ %, iJi PS/T Pra MS 73 

7MB MSBW?. S74 

PS/3 70 XP, 75 XP, P75 |p<iirs|. 54, 57 (dD, 
rS/1 C«ifdlviL ItsflUlsIir EHfKfl tnddi ill. xS3; x14. 
PS/1 PiB 113173 

4HB 6450 E7B.....SSBI 3MB 44501 SO ...._ S354 

Eipniiaii Wd( Inr 50; 5QZ, 5SSX, 40, A5SI 

2tMBw/2MB IW257_.SIH 

Expmian Invds Euf all mideb 73. 30 
+ 16HB#/4MB MM IS __ S3S7 

Dell 

P4war Ovikliip mUi r, 333[>, 333F, 433P, 434P, 4B4D 

IMI 310-2505_S37 4MB 3IO-?5Di7„_S1IS 

PnnriM Woriilatno 4;<t 475; 433; 450r 45001/7,444DC 

2MB 3S’B2444 .... 574 BMB 310-7463 . 5342 

Pnmimt WDrislatiH 470; 475; 433; 450; 45«E/; 444SE 

57M3llii 310-2430.513*0 

Pflrfaram« T, L, 3 JM teriei 

4Mt 310-3325 ..Sill 16M* 310 3377 SWO 

PerfarmaiMie ME periei 

4MB 3103334.Sill BMB 310 33315 _ 5342 

Z«nllk 

I-SDO/40O Sirin I-470/SX, Z-47S/SXI-433/DX, 2 433/6X 

4UI Mt-1D0.5111 I6il MI-30 .$440 

7-Stmt 475SE, 43301,4S0CiE 

4M| <m37. 51» BMB MI'E02_5367 

Z SlellM 375S%S^«DSat;Sl;;Stu47SSK4330ll^450 

iMI M('70. .. $30 4M0 MI-100 .5111 

Zidlh Z-3S4/70; 75i; 3153E 
IMI ZA3B0aME 532 4MB ZA3BO0MK 5131 

Zedlh Z-3345X/70, 784LP+, Z-IS 
2MI Kit 7-605-1 512 

lealh 434/33ST; 751 

4MB ZA4700M2 _STI1 16Mt ZMTOOMB 54W 


AS! 

HEW PttMlid 

4MB 501157-001 ^5157 tt 

ury, Mwliallatt SUP 

ntff lu 

S^n»3/7S* 


501143-001 . 


7MB 141603-001 $76 

SMB 14i6B5DQl_S354 


113645001 _.S244 
4MB 113634-IHl _ S75S 


2MB 500710 004 526 BMB 5003244102 ._ S31 ? 

AdvfltMd 31451/73; 7$^ Admlw! Pn 5X/7S, Srava 5/33$ 
2MB 500267 001 SB2 ImB 500W24J02 ._ S2B2 
Adnatiwl Pn 434DX/33;; SX/75, Efdvd EC4/7Sf; 33; 33i; 
SOdt 4/664 

2MB 5M2B7 001 ..._.. SS2 4Mi 5aflM7-M(2 .., 5151 

freH»i 304/75; 33; 33T. Pmaim SI 3S45X/16; 20; 25 

I MB 50078(1-M3.007_ $33 

Adinmiajel 416/7$; 33; 33f; $170, Bre» 4/33; 416/75; 
PrMiinn 4/75; 33TL itm 5E 4/33 

2MB 5007IB-004-7K-MS. $44 

AlnflHd 416/75; 33; 33f?SX70. P6HCf Prunlan 3/33> 
4/33; 3 J 1 ; SH AH Ptmm 334/337^ 436./;5? E; ;5T|; 
33; 331; im, PradM SI 334/2$: 33.434/33, 4B45K/70 
P rnni u iw 5nnf SE 4 /33 

4M1 50D7ne04 _.SS27 m 5m7BO-D01 _S35I 

C4)inpiii| 

PnilaiH 3/25i; 3/25 ts 

2MI 14173B0D1 _..$B9 m 141747 001 _ S31f 

PniUneB 4/25s, 4/33,4/53 
lit 141612-001 _..5» 

4MI I416C4-OD1 _51BI 

EtcdiPfa 334-74,2fl<. 25 
4MI 112132-001 _.. SI SO 
thdtPra 384S/14 
4MB 112534401 _ $130 
DnliPrd 3/7Sfc 331,4/2515; 33t 661,354N; 336M: 3I45X/30: 
TIM, SfitnaPkt IT Seriei, Pnrfi^ 484f, M Serief 

IMS SIBWfl-OOl 532 2MB 111609-001 S76 

4Mt I1B420-OOI _.S1IS BMB 117B27-Qai .„ $354 

haSigda PC Server 434/33; &i<7/66 
16MB 1423211301 _ 5642 32MB 142147-001 _ SF280 

PeikPrv 386-33, 486-33, Sr;ie^i» 

?MI 115144 001_S?2 BMB 116563-Oil _ 5372 

HewleH-Pnikfird 

Vittra QS/145; 7DPC 1tS/7D|; 70<; 25,7SC 

4HID 01$47i]f 14424-. 

Vnira 336/16N, 336/7011 3&6/25N K 

7MI 0241166.522 BMB 874044 

^Klra 436PC 75T; 33T; 4341/70; 4/2^ 33H; SON; 6644 

2HI IJ23IIA..,.,.,.,y6 SM 071 S!A.S3S4 

VKira 336/25; 436/751*; 436/33U; 436/50U; 436/66U 

2MB t!f2331A 576 SMB 07157A . S354 

Ynlra 436/25lt 486/33N; 436/54H 486/66N 
16MB 074764.... 

HEW 33HI 

2MB 022144_S27 fl 

NEC 

\e 47$. 43$ 466 
IB 410 12D02 .. 

AecAf 47$ 433 

■■■■ 8/4_5195 16MB ll/A 

Pa«*f«aie 716/17; SI/1$ SX/7t 

2MB ED OP-413Blfll_ 

P«wtrm«lt 5X/7E 

2MB CPU Upqradi OP-4133101.. 

2MBIkpIw4 .... 


HEW<- 

NEW* 


5114 

S310 


,$640 
077146_S3 I D 


..51B1 16MB 41012003 _._S647 
..S649 
_. $26 
S1$t 


4MB 0^-410-6204 .. $131 


Id 


NEW PawtrExH 4/7SS1 


llAtyEOR&HOTEBCIOKfMEMQR^ 


AIT 


PawtrExK 3/25SL 3/7SS1-C, EL 
PrttniiM En« 714, 3365X/7i, 2$ 7SC 

Compaq 

CxiPtiTO 3/70, 3/75,3/25{ 

H£W Ci>afvr«4/75wl« 
in 716 


_SI 79 HEW UirflUit VifM tal HeMrl 

5769 
_ 51B9 

UlrflUlt t CaUii 


NEC 


in 3365/20 

LTE Lite 70; 25; 75c, 25e 


LIE Lire 4/25{ 

SIT 736 
5LT 336i/7D 

ToshilKi 

TSOOfiSE/lf/XE; TtXM, 7DIMSX; 5Xev 
T22D0SX,T1f0O5«ti» 

TI2003t 1600,3100E 

T3I00SX. 3200SX. SXC 


7MB 

4ME.- 

4MG... 

4M«.- 

IMI... 

16MB. 


2MB _ 

2MB 


HEW 


3MB „ 
7MB... 


. 5175 
_S335 

5112 

_S365 
.. 532 
_5t29 
.. 5722 
.-$279 
„5395 
...5fl« 
- SK5 
_S3n 
S259 
...5129 

S29 
-5179 
. 5329 
_Sfl2 
.... 512 
-5162 
-5IS2 
-532 


14400.16400 Saj] mieli] 


HEW TT94)C, r4S00, T4600, T4700 [oftaH^de} 
T5IOO 

TS4(l0,tS7l)<l5T520OCT3S0O 


8MB... 

... $399 

I6MI_ 

_ 5935 

4MJ.,. 

... 5309 

BMl_ 

-5399 

16MB. 

_ 5 i.M 

- S459 

IMI UJ^SlIlf 

7MI .. . . S» 

214*. 

. 5*9 

SM3_ 

-S3S9 


Ulrsyit HI 51/25C 

VlmliH 51/70, SL/70P 

PrtSfeHi 736.336SX/16 
Pta5^ 316 

JiM 

qrvi AMBRA Trtkit 
TliinliPad 300 

P5/7 a57SX mi lEMPiil 700, 

POOr, 720, 771k 
HEW tUM 71OT 

H51 Nfftebadk tJtll 

L40SX, H335X, P$/Msie 187 
L405X, PS/Hota 137 
PS/Mate H45SL 

lexa» instran 

TriQvellHiER 3000 SflA tM^ehl 
TratelHola 4000 Se8 nwlels} 
TiavelMole Win5LC/25 

lanfth 

HEW 7-llrt 320L 

I Male 370L 3204$ 325$ 37 SLe 

Z-Hali 475 Strki 
2’Sfwi <70$ <755 
Z SjMtl 3755 

MaitetiFarl 333SL, 5LC 5U 
MarteriPafl 38653 
S#iriP6rt SX; 236e; SfanPad 
StiptnPwT 736; 736t 
SB|»rrPaft 236^' SliKparf 


^0P410 67116 

-5640 


4111 

S779 

BMl_ 

5449 

IBMlOJeMlSim 
2MB_5147 

BUl 

, 539$ 

2MB .1_" 

. 5179 

4H6 ,... .. 

.51 $9 

2MB. 

..5379 

BMB_ 

-5759 

4MB. 

. 5719 

2MB... 

-5119 

2MB_ 

-5117 

7JiB 

.5119 

3MB_ 

.S369 

4MB 

S209 

£MB .. 

5319 

4M1. .... - 

.Slit 

SMI_ 

-5319 

7MI 

599 

4MI_ 

..5IB9 

4M3. __ 

.SlflS 

BMt —. 

.5359 

2MB. 

. S99 

2MB 

579 

4HB... 

.5169 

2MB. 

-5179 1 

2MB_ 

2MB_ 

-SI 59 
-5106 

BMB 

$334 

BMB Cllvdig. 
4HB ... 

.$449 

5in 

7-6Mfi_ 

.$[06 

4MB_ 

-5194 

7MB__ 

-59® 

?M| 

SP 

7MB_ 

sm 

IME_ 

-599 

4MB.. 

.5199 


"Mainstream ChoicesJ" 

mix>Scan/j^\ 

I AUtreSrn 3E*, 14', OTflmnc 1(l24i;6l Rl® JtHj 

M«i]fir[i«rur bud l^d Eneftnk. 3flK-60KHi _ 5359 

I I5T$T, 0.2faMTi, l2BQil(lf24 lit SfiHi 

MknpmjHw-bied igiy renlielsi 5449 

F MknSon S$ iTfSl. 0.26tnni, 178lhi074 HI O 6 IHI 1 

1 nxittek, 30C-64 KIIt . 5t69 


iSii . W4tet ,i : 


1 x9. 

1 MB i 2-70ra £2 e^] $46 $ E7K x 36-70 HMfi]_$76 

4MB 1 9T0m_5155 1 Mi x 36-70 [4Mfl}_51B1 

1 iMi N 2-711111.. 572$ 2Mi x 36-70 [BMPl __ S3S4 


Jk 



For Laptop ond Notebook S/steniSa 

PCMCIA 2.0 nm/Ux wHh 7UACK 

l4.40DlHft HX/todam _" 

24/96D(i$BFil3/Un __ mw S2Q9 

blflimtl DDta/Fui w/HMP VAiptAm 

l4,4(S0liin FAX/Modan _ ..„S419 

96/9400*165 lAX/Mttt___S399 

24/9400*1(15 lAVbMmi_$209 

Pafkr?l MoilHns tor any set id |nr1 
14.40% FU/MedHn . 




5X/Nrwl 3ucfirui 
25M11H5ZI- 


SIC/HeiwI at mi Unidr 
25MHi*siti_S2n iamitisto_ 

4B6/l4evH mr ividt 

25M8H5i1- 


MCMdfiif mcni m 
75MI1I ISXl 
J3«rti1071_ 


_$199 

..._ S2t9 
- _ S579 


5699 W[l64MBibl. 
_$9S9 9ri6.BMB»AE 


. 51 SI 

5354 




Canao tlP-4,4UTa, 4Pkj; 

IMI 563 2230_SI06 2Hfl 

(■MB ifiP"HI I am PIh 
2MB 563 23JB _ S14S SMB 

Eiihm EPl 6000 

2MB 135401.SI 20 4MB 

Ebhhi AElkiMaier H, EP1-3DO0 

2Mi 8/A .S13S 4MB 

HEW HP Lmifjrt lllii 4, 4M, 4Sl 4SiMX, 

4MB C2065A . Sl|] SMB 

HP LilHrjat IIP, III, HIP, SItO 

2MB 3347$B.$99 4MB 

HP ieurJet II t HD 

2MB 33444B_S110 4MB 

EBM Latf 4079 ttl mMi 

2MB 1133334_$96 4MI 

OULQHr400 

1MB 70014701 _S47 2Mfi 

Pmmw 4410 A 4430 
2MB I01P444 ...—,..5113 4MS 

PnuiBc 44501K «30 

7MB OP44S _STZ9 4MI 

Texn. hit i Wa i i Mudoser md XL 


M/A.. 5145 

563-2360 _S799 

M/A_SI9B 


XL30D, fa^ 600 
17066A. 5354 

334771..5135 

3344SI.-5195 

111333$--.._ 5157 

m _$106 

i/A_SI 91 

m _Sin 


Wi SITTHirrANPAR&^ 

■ |0e<!4 COMPAnSLE IN fORM. FIT, AND FUNOIOH 

• AU PftODUaSUSER INSTALLAILE 

■ INSTAUATIDNINSTRUOFONS INCLUDED 
WiTN MOST IHf MQRT PflODUOS 

^ rREETICHNIQL SUPPORT 
- MANUIAGURER SWARRANIIIS 
‘ CORFORATl PO'S. APO/FfO'S WELCOWE 
^ GOVERNMENT AND EDUCATIONAL PRICING 
' IKTIRNATIONAI ORDERS WELCOME 
SPEOAl VOLUME PRICING 

■ SAME DAT SHIPPING 

' OVERNIGHT DEOWBYAVAILAHIE 

• VISA, MASTERCARD, AMERICAN EXPRESS, 
AND DISCOVER ACCEPTED 

■ NO SURCHARGE ON CREDIT CARDS 

I^ONTSimEFOR LESSI 





i|H U«.t CflHWilX 


BMSm 


IHTERNATIDNAl ORDERS 

FAl ORDERS 

WMaei-mm 


Business hows: 

Mo9Mlay - Friday, 8atn-Spn$ P.SaT. 
SoturdDy^ ^on^Bpin, Orders Qnty 



Mali or fox orders to; 
Rrsl Source tnlomoHonat ItK. 
7 Toumcy 

Aliso Viejo, CA V2656 


iBBipribdaw Mnai)‘|iBdwtiiiiC .... 
hr jraasifminit ln*^ tn MMilMbrUi. A rN4 1111611 h, inM 
la M litinv M imNiluhn iiliini, LoifiiH^ nfinii ■ tiiiMtJ a1iA'ii0 
HtfUin wdBi.jiixrtfnwantaAptFm, 

thpar latml isbn fmAmii .pim il h Im 

IM 1^ 



CIrcte 221 on Inquiry Card (FiESELLERS: 222). 





























































































































Notebooks =^=-=-r— 

TTiJnlqiai 7finn JRRRI /nS i/17nMR 

rail 

ThinkPad 750C 48681/33 4/340MB .... . ... 

rai 1 

Tfiinfepari 75nf:i3 i finfii m tom r . 

Ull 

ThinkPad 750Cs 486 SL/ 4/340MB .. 

ThinkPad 750 486SL/33 4/t70M8 ..... 

ThinkPad 350 4S6SL/25 4/125M8... 

_CALL 

.CALL 

.1899 

ThinkPad 350 466SL/2S 4/250Me. 

ThinkPad 350C 486SLy25 4/120 MB. 

...2319 

.J4B5 

ThinkPad 350C 496SL/2S4/250MB.. 

ThinkPad 5Q0 48eSLC2/50 4/eOMB.... 

Thmkpad 500 4B6SLC/50 4/170MB.. 

..ZB71 

..........1915 

.2:395 

PS/ ValuePDiJit Local Bos systems 

6381 EV2 4S6SX/25 4/120Me.... 

__1099 

6361 EV3406SX/25 4/212MB.. 

1199 

6381 EVB 4860X733 4/120MB... 

. . 1349 

6361 EV9 4a6DX/33 4/212MB....... 

B3S2 F50 4fl6SX/25 4/245MB.. 

.1549 

13QB 

6382 K30 4S6S)(/33 4/120MB..,...... 

.1299 

6382 K50 4B6SX/33 4/245MB.... 

6382 MSa 4a6DX/33 4/120MB ... .. 

.1465 

, ,. .1499 

6382 M50 4fl6DX/33 4/245MB. 

6334 F30 48eSX/25 4/120MB.. .. , 

.1334 

1239 

6334 F50 4865)^5 4/245 M 8.. .. .... 

1306. 

6384 M30 4860xm 4/245MB.1!___ 

48RnX/?L1 J7l4nUH 

I!"."’iS 0D 
.. lafifl 

6384 WSO 466DX2//66 4/245MB.... 

6384 WTO 406DX2//66 4/34OM0. 

._..2n50 

.... . 2199 

6387 M7fl 4asnx/a3 _ 

iaas 

63a7M90486DXZ//664/527MB...ZB76 

Af] models Include local bus graphics, DOS + Windows + 
mouse. Also upgradable upto Pentium. All PS/2 models are 


also avajlable. Cal! for prlc&s, 

Pentium Models {New Release| 

6354 model 189 P60/D1S/424M6.call 

6334 model 189 \Sm 16/5274M&.call 


NOVELL SPECIALS 


NBlurare3,12 


5 users 


Nelwarc^.DI 


special 

S users. 

.. special 

.....1299 

10 users........ 

....1720 

..,,.1075 

25 users..o. 

..2750 

...2459 

50 users 

3550 

.call 

100 users_ 

.....Ball 


Wfl algo pitrvide Inala Nation tjf connialete Network 
System. Buy Complete n&twork system & get qualntlty 
discounts. 


aoANDNAiaes 

LOWPRfCES 
LEADER 
SINCE 1983 

We export with International Warranty 


SYSTEMS 


1^^ HEWLETT 
ml*KM PACKARD 


NetserverLM 5/60mdll.. 

.....5350 

Netserver LM 0X2/66 16/535M0 .. 

.....4050 

Nets&rver LM 5/6D 16/1050MS.„. 

.....6550 

Neiserver LE DX2/66 8/535MB... 

.... 3650 

All Veclra Series.. 

Printers 

HP 4/4 M___ . 

, 1344/1B3B 

HF4SIMX/4SI....... 

..... 3567/2050 

HP 12Qt>C/120CC/ps... 

...1360/1050 

HP 550C/500C ........ 

.... 569/305 

HP 4L/4ML.... 

......659/900 

HP Sc^Ti Jet II P/ll CX. 

HP 4P/4MP..... 

HP Deskiet310.......... 

HP Portable..................... 

.. 680/099 

.. 950/1325 

.. 299 


NOTE: All HP prodiids dYailabls. 


TOSHIBA 

T1900486S){/A4/200MB. 17ZS 

T1900C 4aeSX/A 4/120MB/20QMa. 2120/2299 

T46O0436SX/33 4/t2QW!B^OOMB.2275^/2499 

T46O0C 486SL/334.^QOMB/340MB.4099/4399 

11950CE 4S6DX2/40 4/12QMB/200MB ..2499/2699 

T19S0CT 4a6DX2/40 4.120MB/200MB. 2850/3039 

TigSOCT 4860X2/320 . 3399 

T6600C;n'66(10CO/T6600CDV..GALL 

I New release ) 

T3400 series. CALL 

T4700 series. ..CALL 

TEXAS IHTBUMENTS 

T400DE 0X2/50 4/2QDMB (active cotor^... 3699 

T400DE 4B6SX/25 4/12aMB (CQlar),... 2099 

T4000E DX2/5Q 4/200MB {monoj. 26S5 

NIC (uliraveisa active color) 

Vsrsa 48651/250 4/120MB/tSOMB...3730/396S 

Versa 4S6SL/33C 4/180IVIB. ..,.4220 

VERSA! SERIES (new release) .. .CALL 



camPMi 

All ProLinea systems are Local Bus 

Pfollnea4/25s,4/12Q MB Win.......... 

ProUnea 4/258.4/12aMB/240 MB Wlnd+... 

Prolinea 4/33,4/120 MBWIn+.... 

.....SPECIM. 

,.1189/1357 
.1542 

PToLinea 450,4/240 MB Wlrn..-. 

prolinea 4^6,4/240 MB WJn.+...... 

....... .1956 

.2113 

DESKPRO 4/33M. 4/340 MB Win___ 

.^....29^ 

DESKPRO4/50M, 8/240 MB Win ..... 

..2932 

DESKPRO Amu. 8/240 MB Win... 

ConcentrO 4/25 4/120 MB/250Mfi. 

3157 

2450/26511 

Cuncentro 4/334/250 MB.... 

.2910 

Cmtura Notebook 4/25 4/t 20 Win 

_1695 

Cunhira Notebook 4/25 coiar, 4/120 Win.CALL 

LTE Lite 4/25E, 4/120 MB/200 MB...Special CALL 

LTE Ute 4/33C. 4/120 MB/ 209 MB Win...CALL 

NEW RELEASES 

ProUncaMlnl Tower Series 

Pfollftea 4a6./33X 4/270 M0/37OMS.... 

.........CALL 

Proliftea 436335 CDS 4/340MB.......... 

. .CALL 

Pralines 0X260 4/340Me/525MB....„.... 

..CALL 

PralineaOX2/B6 4/340MS/S25Me.... 

ProUnea DX2/B6 CDS 4/34OM0.<-flC. 

^.CALL 

.CALL 

DeskproXE Series ^ UJ 

Deskpro XE 486/335 4/170MB . ^ .. Un 

DESkpmXEDXa'504/340MB. •fz, ,. 

Deskpm XE DX2/50 CDS 4/170MB. g ^ . 

.CALL 

..CALL 

.CALL 

Deskpro XE DX2^66 4/270MB/525MB. 

Deskpro Series (Fanllunt models) 

IDeskpra XE5/0O0/27OMB/525M0..... 

Deskpro S/6QM a/270Ma^'i25MB 

..CALL 

.CAU 

CALL 

Deskpro 5/86M 8/525M3..... 

CALL 

Servers 

Proliant 1000DX2/66modBll....... ....^ . 

CALL 

Proliant 10005/60 model 1.. .. 

CALL 

Proliant2000 0X2/66model 1.. .... . .... 

^ . CML 

Proiiant 2600 5/BO model 1.. . , ^ , 

,„.^CAU. 

PltBignia DX2/6B nrodel 1 

CALI 

PfosicrnB 5/60 nradel 1.... 

.CALL 

Win=MS DOS 6^ MS-Windows 3.1, Compaq Mouse 

Win+=PFS: Works/Windows,, two floppy drives, DOS. Windows, 
mouse. Modem, Fmdigy 

CDC= ThflM models include sound card + CD ROM drive 

HP, AST & AIR 


ALR EVOLUTION VQ 5/60 MDL 1... 

..call 

Ai n Fvni 1 rruTN V Fi nn MHi 1 

eall 

AST PREMIUM SEP/&OMDL1.. 

.ESlI 

call lar ntber models with larger hard drives 


WE 

STOCK: 


ADAPTEC 

BOCA 

CALCOMP 


CITIZEN 

INTEL 

CREATIVE LABS 


EPSON 

HAYES 

MAYNARD 


MOUNTAIN 

KINGSTON 

LOGITECH 


HOUSTON INSTRUMENTS 
US ROBOTICS 


TEXAS 

INSTRUMENTS 

MEGAHERTZ 


Hard Disks 

Conner 

1?D/2SnMR i;all/7M 

340/540MB . 

..330/475 

1.2GBB ... 

Quanlum 

245MB. 

....Special 

cell 

340/54DMB.. 

..345/510 

1GB..... 

....Special 

Maxtor 

120/245MB... 

,.159/245 

340/540MB. 

..31 D/575 

1GB....... 

...special 

MtcropaNs 

17/2 4GB.. 

.........call 

We Carry all Brands 

MODEMS 

24/9600 FAX... 

..59 

24/B600 PCMCIA......... 

.31D 

Satisfaxlon 400/200..... 

...zgg/251 

14,4 FAX PCMCIA.,..,... 

....special 

Call lor Iniel, Hyes, Vauteh AT&T etc. 


MANAGER 

SPECIALS 

NEC3FGe/4FGe.620/720 

NEC5FG3/5GP.1120/1390 

NEC6FGP.2420 

NEC 3X1 inl/ext..special 

ViewSonic 20 20“.1775 

IBM SLC Mother Board 
50/66/75 MHZ....250/320/720 


SOFTWARE 


Windows iVT..... 

.3Q0 

Windows JVT server. 

.call 

MS Office.. 

.call 

MS Office Pro.,..,... 

. call 

Lotus Smart Suite. 


Lot 4.0 Win ... 

.299 

PageMaker 5.0 . 

..575 

WordPerfect.. 

. 299 


wfl carry all soOware packages 


Network 

Accessories 

NElOOOebit COAX.......09 

WE200016b3t COAX. .115 

B bit/16 bit COAX... 49/69 

EtherExp ress 16C....110 

4port/0por1 HUB. CALL 

Arcrsl 8 bil/16 bit..59/69 

Arcnet 4/B port HUB.16D/215 


GRAPHICS CARDS 
& CONTROLLER 

Adaptec 32bit!BSA.319 

Adapt&c1542C kit....255 

Adapt&c 2842 VLB kit.........205 

Adapted 16 Bit ISA...1B0 

Orchid iDE/VLB controEler.86 

Dfamond Steaitb 24..173 

Diamond Viper VLB 2 MB...389 

ATI Ultra Pm EISA 2MB..370 

ATI Ultra Pm 2MB ISA.336 

ATI Wonder 1 MB/512G„,.124/116 
AH Ultra Pm 2MB ISA/EISA, .call 
call lor others, like Matrox, #Nine, 
Ultra stur, we carry all products 


Tape Back-Up 
Drives 

Colorado 

Jumbo 120/2501 nt.159/1B5 

Trakker 120/250 Exi..305/359 

SyQuest 

88 meg kit Int/Ext ........ ...525/825 

Maintain 

ES1200 Pius tnt/Ext ..1597/1799 
Powertape 2GS Int/Ext.,..934/1076 
Wangtek 

Wanstek 525MB.. 675 

Wangtek 4GB,„„. 1075 


PRINTERS 


Epson 10870/1170. 

..466/620 

Epson DFX 5QQ0,.. 

.1355 

Epson DFX 8000 

...._..2257 

Epson Laser 1BDQ. 

...675 

Epson Laser IDQO .. 

.635 

Epson Stylus 600.. 

..340 

DKIML320/321...... 

.315/449 

0KIML590/591. 

44C/5B5 

OKI OL40QG/atO. 

525/829 

Panasonic 44501 

.050 

Panasonic 4430.. 

.675 

Canon BJ lOEX/ZDO. 

250/319 

Canon BJ 820.. 

1599 

Kodak DJCONIX 160SI.. 

.,235 

Citizen PN40. 

.230 


MultilUIedia 

Creative Lab Edutainmertt Kit CD (Upgrade kit) ...call 

Sound Blaster.....(call lor new models) 

Video Blaster....... . . .... ..335 

Video Spigot for Windows.........405 

Pro Audio MultiMedia System II.........099 

Fusion Double CD 16 Int/ext ......call 

Pro Audio Spectrum 16.....175 

Sony CDU 535/540/31-A........275/345/109 

Toshiba TXM 3401 inVext...,..................call 

NOTE: Alt Brands Availabte 


Computerlane 


ina 


Corporate Accounts 
Volume Discounts 
And 

Consultant Orders 
Welcome 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-5 


Compao Is a Registef^l ImdlBmEirk ol 
Compaq. IBM Is a Ragistrered 
Trademark of litternabonal Suslnesfi 
Machines. 

ALL QUOTED PRICES RERECTA 
5% CASH DiSCOUWT 
^sa, MasterCard and American Express 
also accepted 

Prices sub|ectlci cliange wrthout nolice. 


Circle 21B on Inquiry Card, 


MARCH 1994 BVTE 247 































































































































































































Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


All New 


Ver. 5.0 




Fully operating system independent 
diagnostic software. 


The only Power-On Self-Test card 
you need to debug any “dead” PC! 



Recently named as PC Upgrade 
Magazine’s Utility of the Month. 


Service News Named as Product of the Month 

product O F THE MONT H July issue of Service News. 


FULLY OPERATING SYSTEM INDEPENDENT, 
BIOS INDEPENDENT, AND CMOS INDEPENDENT. 

MICRO-SCOPE UniversaJ Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 

• CACHE MEMORY - “Micro-Scope” Ver. 5.0 
now fully tests cache memory and ilie cache 
controller subsystem. 

• LOW LEVEL FORMAT - Ability to do 
factory style initialization of ail IDE drives, 
togetter with the ability to do factory style bw 
level formatting on all drives, including MFM, 

RLL, ESDI, SCSI, and aU IDE drives. 

• 0/S, BIOS and CMOS INDEPENDENT = 

Does not rely on 0/S for diagnostics. Talks to 
PC on a hardware level regardbss of the 0/S, 

BIOS or CMOS setting. 

• TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU, IRQs, DMA, memory, 
hard drive, floppy drive, video cards, etc. 

• DISPLAY DRIVE TYPE - Reads and dis¬ 
plays the actual drive parameters for any drive 
type automatically. 

• CPU DETERMINATION - This capability is 
necessary for accurate system diagnosis on 
386SX, 386DX. 486DX and 387 and 4S7 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accuraiely diagnosed with 
any program which cannot nscognize these differences! 

• MEMORY TEST - “Micro-Scope” 5.0 has no limitations as to the size of 
meraoiy it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

• MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

• B ATCH CONTROL - All tests, even deslmctive, may be selected for testing. 

• ERROR LOGGING - Automatically inputs errors during testing to an error log. 

• AUTOMAPPLNG - Automatically bad sector maps errors found on hard disks. 

• IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 
software driven. (Network, etc.J 

• IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 

• S ECTOR EDITOR - Allows the editing dF any sector of floppy or hard disk 
media (even track 0). 

• AND MUCH MORE... We don't have enough space here for everything this 
software can dol 


his is the only card that will function in every system on the 
1 market. The documeniation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus sipals monitored by 
the card." — Scott Mueller from his globally recognized book, 

'Upgrading Sl Repairing PCs, Second Edition^ 

• Includes pads for voltmeter to attach 
for actual voltage testing under load. 

• 4 LEDs monitor +5vdc -Svde 
+I2vdc ■I2vdc. 

• Monilooi Hi & Lo clock and OSC 
cycle.s to distinguish between clock chip 
or crystal failure. 

• Monitors I/O Write and I/O Read 
to distinguish between write and 
read errors, 

• Monitors memory wriie/mad to 
distinguish between address line 
failures and memory chip failures. 

• Monitom ALE for proper CPU/DMA 
operation. 

• Monitors Reset to determine if reset is 
occurring during POST, indicating shon. 

• Monitors progress of POST wir/tcJMr 
POST codes, 

• Reads POST codes from any IBM 
or compatible that emits POST codes. 
ISA/EISA/MCA. 

• Compatible with Micro Qannel 
computers. 

• Dip switch allows easy selection of I/O ports to read. 

• Includes tri-state LOGIC PROBE to determine actual chip failures. 

• Manual includes chip layouts and detafied POST procedures for all 
major BIOS’s, 

This is the perfect package for all repair 
technicians and self-maintainers. 

Call MICRO 2000, Inc. for volume 
discounts and after sates service! 

800 - 864-8008 ^ - . 

IIM E* Broadway^ Suite 3M ■ hFji I E 

Glendale,CalifornmniQS =flilBreU = 
818^5474125 - Fax 818-5474397 ^—======= 



• AUSTRALIA - MICRO 2000 Australia, P.O. Box 1777, Wollongong, hfSW 2500. Tel: (042) 564446. 


Circle 235 on Inquiry Card. 


• UK - MICRO 2000 Europe, P.O. Box 2000, Latchworth, Herts, S661 TG.. England. Tel: 444 462 483483, Fax: 444 462 431484. 

* CANADA - Business Data Systems, 169 Burnside Drive, London, Ontario. Canada N5W 5V5. Tel: (416) 777-2479 Fax: (519) 249-5420. 

















TFT Active Matrix GofoT 
640 x 480 256 colors 


STN Passive Matrix Colof 
640 x 480 256 colors 


Monoch rome BackI it VG A 
640 X 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


2x PCMCIA 2.0 Slots' 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform 
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per¬ 
formance test twice as fast as the Compaq LTE lite 4/25E,... In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681M’s monochrome screen quality is the best we saw 
from passive-matrix monochrome displays... and an excellent keyboard.” 

October 1993 BYTpyNSTL LAB REPORT 


MICRO-INTERNATIONAL, INC, 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(7I3) 495-9096*FAX:{7I3) 495-7791 

$2740 for a motiochrome 4862/66NI system with MS-DOS 6.0, Windows 3.1, SMB RAM, and 250MB hard disk. 

Prices for other configurations are available upon request 

Office hours Monday-Friday 8:00-“6:00 • Saturday 10:00-1:00 ■ Sunday-Closed 


High Performance 




80M-340M Hard Disk 



Built-in 15mm Trackball 



4MB, 8MB 20MB Memory 

M. / 

y 1;44MB Disk Drive 


Circle 236 on Inquiry Card (RESELLERS: 237). 
































They were despera te, 

DARtm AHD DEADLY! 

The relentless gunfire of 
Japanese Zeros. Gravity- 
twisting dive-bomb 
attacks. Dropping 
torpedo ‘‘fish'' on unsuspecting carriers. There's no room for error 
when you're a naval aviator in 1942, The Pacific Air War, the ultimate 
SEmuiation of air combat in the South Pacific. 


The pacific Air war" 


CHALLENGE the enemy at the battles ot Coral Sea, Midway, 
Eastern Solomons, Santa Cruz, and the Philippine Sea! 


COMMAND U.S. or Japanese forces! 


PILOT any often historically-accurate planes, each with its 
authentic cockpit and flight characteristics! 


SWEAT over the comprehensive strategy for all naval forces! 


EXPERIENCE the thrill of head-fo-head dogfights with a 
friend via modem connection. 


PROSE 


Taking on the same challenges that World War li fighter pilots faced, 
your tour of duty includes some of the most heroic battles ever fought. 
Battles that will have you chasing down Wildcats, Corsairs, and Zeros 
in death-defying dogfights. Performing high-speed dfves upon heavily 
defended carriers. And pushing your skills to the limit as you master 
WW II air combat in an innovative virtual cockpit 


The outcome ot the war in the Pacific turns upon your actons. 

Your task force is depending on you. And the skies are yours to © 1993 MicroProse. all rights reserved. 

control in 1942, The Pacific Air War For iBM-PC/Compatibies. 













CMl FOR CURRENT PRICING! 

^Seagate 


51225 .. 

— TOMB 

65MS 

MfMSL2ST 

$169 

5F25T-1 -- 

..... 42Mli 

2SMS 

Mf 14,5.23“ 

1249 

srjsiA. . 

. . 42MB 

20MS 

tDCS.!" 

$113 

51417^ . 

..._. BOMB 

28MS 

MFM Full HT 

$389 

5T9096A . 

. a5Ma 

idMS 

ice 2.5* 

$290 

1T4144E 

. 125MB 

65MS 

RllFLJiiHT 

$399 

5T9144A . 

.... 120MB 

[BMB 

IM 2.5“ 

1270 

5T3I44A ... . 

. laOMB 

IdMS 

IM3.5- 

$160 

5T3243A. . 

... 713MB 

rSMS 

IM 3.5- 

120S 

Sr3285N . 

.. .. 249MB 

1^ 

SC5I-2 

$320 

rraaffOA... 

98DMI 

leni 

101 O.S- 


3T3390N . 

.... 343Ma 

12MS 

3CSI-2 

1338 

5133904 . 

.. TfiflMB 

I2MS 

IDE 3.5* 

3310 

5T3550A . 

.... 452Mfl 

12WS 

IDE 3.5' 

$410 

ST353DN . 

.. . 457Mfl. 

12MS 

SCSI-2 

3590 


IDE 3.5*' i5BP 


A UffA 


MOCEL 
CP3£M04. 
CPJ0I04 , . 
CP30l7dA.. 
OTOaSi , .. 
CP305J0.... 


...BOWifl 17M3 

. l3aMB IPMS 

.. l?dMB !?MS 

.. MtlMfl i2MS 


TTFl HHCE 
IDE $1^ 
IDE H9¥ 
IM H92 
IM J 220 


I QMS SCSI 

.. UCUAB IQM2 IDE $630 


M^^or 


1 TiAt wuMRirr 


SIZE SPEED tYM PRKt 

7I31A ...- i30Wa G£ UTS 

721JA.^ .. 31W» 1Sm 3 Ct 13U 

7213S _ 2I3M6 15MS- SCS» $240 

7245A . 34iWft ISMS CE $218 

7345A . l4SMfi ISMS lO: $284 

MXIS405L - . S40f4S flMSSCSI/IDE $690 

PAKrHER|TH(Pai2S lOOOHfl ISMS SCSI $996 

PAirnn(Fii|pii7 _ iumw umj kSI ttSM 

FUJITSU s tear warranty 

MODEL aZ£ SKtD lYK COST 

262WSa-$-'! -. ■tSOMll I2MS 5C5I/IK 1548 

262^ft/S^^.A■^ . 320M& 12 mS SC5I/GE 3598 

2694St3.5-) . tCaOwS IQMS SCSI 3874 

2217 _ K740W& 10M5 SCSI 3i3i8 

26i2S[m(. I7S0M& IlMS SCSI 318*3 

i6HiEntt_anieMi i$MU scs sisTi 

MlCROPniJS n^Mcoil 

SJOSia^l _ lOMS iCSI/IM Sffl,73l 

2210 OST_ TttSOM 10MS SCSI/ttE SMira 

ISaS-lS IPKi^^-^ ^MOMR 14MS “““ 

1548 (THl _ _ 174ftMa 14HS 

t92AeH| _ IlfflMtt HHS 

\93i (FHI .... 3»0Mi ! IMS 

SK WESTERN TOTAL 


SCSI Slope 
SCSI $1394 
SCSI S17B8 
SCSI $3339 


13I0._ 

3350 

2340 

2420 .. 


.,„3«)M4 I3M5 iS"tK $299 

i25MB I2MS 3.5'ffle 337* 


inl^ Chitic Memory Beoni 

ppr 296 iiird iGd lydimf. ASO giwci EM$ lupport in 

Ibr ^ ta PQX porlbnnDnce dvet sdmma EMS. L%i to 6M8 
Luinq 1 r 49 SIMMS. Woilj in ha(h B ir 16 Id Exparukn slab 

2^G-$19B 4M£G-$308 8MEG-$S38 


REDIKEO Drives 

MOlS 5.25* I72HT $29 1.44/1 2KI[vE $139 

73* 3.5' I/2HT $34 

l.lMfl 5.25'- 1/2HT $58 

I.44M8 3.5' l/2ttT $4? _ 

5.35' “ 1TEM wjyiitANrr 

Drive Controllers 


IDE 

■Cablto 

Cijtilos 

SCSl-3 

$t:s-2 

IDE 


4 Flopfijf panirt^, $6*^ 73*. 1 ^ 

ItfardDirinaMfM . . 

2+fcrdt>-MiHtl . 

Hatd nnJ 1 I bilnrleon . 

DTC-32SO ISiipfxxti 7 biivn] . 

Adt^foc 1742 a 32flrr BSA . 

Adt^2fl42BlM!Viaf ... 

AdcQDltaL 1542 Cf liui Mislerlng _ 

DTOS3fl2-74 _ _ __ 

HonJ md ftippY ...__ 

and Heffiy 

Hard Dwb ... . .. ,, _.. 

Hiard {iid Fbppr . . .. 

ULTIiA 14f. |£a, BUSMASTER __ 

U.lRA34f, VESALH 33 hr ... 


ULTRA ISC, W/CACHE DfiMfi .. 

lOC-Vl HARD h FlDmf [Vlfi] ... 


i l.3_ $49 
. $4* 

. $69 

- $J4 

. $139 

. $418 

. $349 

_ $219 

.._$149 

. $19 

- * 1 * 

. ... $9 

. . . SI4 

_ $179 

. . $224 
. .$178 
. $59 



. w 330000 
e liran 6*iipo1rhirl. Wr ho** hurt' 
B dnds in stodt m fGivtcbwdBalDritoslI 
^ Prigil IxriW ortd 1«to7 Holed 

RETAIL S4P3.00 


TOLL FREE 


800-982-2925 

For lf.$. oihI Conation Ordors onlr 


nCNNICAL & CUSTOMER SERVICE CAILt 

(702) 204-0204 

PURCHASE ORDERS & INTERNATIONAL ORDERS 

FAX Yds t702) 394-1168 
WE BUT EXCESS INVENTORY 



THE LARGEST SELECTION OF MEMORY PRODUCTS 

Call for owr updated GUARANTEID LOWEST PRICES 

The Team Yeo Can Count On! 


GIANT 


MODCM SALE 

All [itodonH ocHTia cnmqlala VHlh laDvmn, coble, rnanubJ] nrtd 6 
6« ^ew warrofiiy. Ihi^ are outo (uism*-, oyto dtal. Hiyns 
campdible wlfi nrcir -tslrteOiari. 

1300 Baud PS2 Intend _ $9 

3400 Boud K IrtbfTtol ... $29 

MX Moeeiws 

•MO/rtfObKond 

f / WmF« V hlToii fijftwci™ - $48 

9600/340(3 iiiplDpi A l*itahadb . $199 

1,44 BPS For PC and f51 . $130 

PCMCU20 96a(]/?40a _ $17B 

PCMCIA 14 4/14 4 . 1310 


UMIUIYOUI 

»«T 0 A 4 S« 


HIMq.ADAiqMi 
Im^noil: V2.0' 
^btto^96.0 


4aifa-C iQ itetPI.Ji 


um 

130 

55.6 


1539 

111.5 

70.9 


121 $ 
1072 
54 1 


3a«SI Upini^ 

80486iLC-33 Jt20 
.804BdSlJC'33 $118 

lUSE®!!!. 


306D1 OnfHd* 

804SWJLC'2S $98 
B04S:AD1£'33 HOS 
M4e4DlC-42 $148 


tn/HDW see mi ukmudi 

25MH2ISXI . $169 33MMIISX) $199 

■LC/PWWl 4Xfr CPU UPOlUfil 

25MHilSlC] . 1219 SOMHEISiq 1399 

4Be/HOWl 400 CPU UPORAPI 

25Mi7 ISJd . 1399 33MHZ [D.K] 1579 


4M$ADO .. 1259 
BMflADO ... tSlfl 


25MHZ|$JCl -. 
33HH3^&Xl- 


COPROCESSORS 

jfiNus&MiowiRi mivmtiMHm- 
aopisHr—5*1 £n3Br-ia»fa_. m 

BW-llfl»t_Ma Kijp.iM%_.foP 
mff-iiKr m 
W4I41] , 529 l»UT41!t t4« 
«Gi7-flMHr_ 13? lttl8?-ajD W 
jsas7-iowt,.. 14? Buieaas ..... 161 
102174 _ til MKTSl _ l£a 

JtW-dT - 19? HMTCCI . 174 


inl^ 

4«0DX/«K C 

8D4B6iJK/I5 _ 
80*86 W/B .. 

e0486tM/5D . 

80436 D«-Z/» ... 
eO«6B(-31/S6 ... 
iS04S<S H/25... .. 

904S65K/B. . 

C;FUCOaU45FAN 


Wl'» 

,CAU 
CAU 
CAH 
,CAU 
.CAU 
CAil 
CAU 
. 314 


f«r 31401 

4i6DR:L7-16/j2 $363 
40658;;t2-2O/4D $39e 
JB6W;X7-TO/AO 1J10 
JE60^^3f^-2V50 1358 


Cdnoaisois 

83DB7’33MHZ . 174 

BJDB(7-4QmHZ . 184 

83SB7'25hHZ 1&JQ .. 164 
83SB733MHZjSjy.. $84 


LOW OVERHEAD = LOW PRICES & WE DEAL 


ISM M /3 Memory 


amma 


Mooa 

AM&HA Enheprtto JBd. Hurdla $86, 
Sprirta 3&6 M rmxyil 

AMUA Entepriie 405. Hurdki 486.. 
Bprirrta 486 ( rncddijl.. 


MEMORY PARTI PRICE M008L 


F 5/1 ard-laVSJt t 212 t] 


. 4M&........N/A $229 

SftMB.M/A $009 

. 3Mtl 92f9915 1108 
4Ma «f9594 $308 
FVS»/586.-25/286.Adp(B-d 1497259.. $13ft 30f534« 33S 
3085360 3114 

PV2 35S){,LS.40S!i;tKE5l;06l. 121, Ar^iF Bid 6450509; 

34f3011; 54F3077, 502, S33X. 5$5SX. FTO, 531S, 6S*1 JfSiatton 

I30AI30__.....IMB 645050G 349 

2mB 6450604 388 

K.7 50, 5QZ, SiM. 60,6Sffl(.. . 2 BMB 1497259 5217 

2-16648 6450609 3368 
24 MB PCM PS/2 50 A 60, 2M& $119. 4MB $219, SMB 1489 
PS/1 ■Cbrmilkrt, Eisorriih. & Ejrpori tnoddi ^43, *44 Bi PS/Vokrtpoirf 
■■ ■ ■ ^ .. .4MB 96P9290 3290 

15MB 96f929l SBlfl 


Dnikpra 195E. 3B6’30; 2GE; 25; 258. 

Deikpra 396S_ 


bmkprti 385-3CK, 25E . 

OuL|Hb 386/33; 386/331; 486/25; 

33l;50l, 3Ma 

9MB 

32MB. 

SyilVYipra; l>*4LjM . ... 651^ 

Ctfnpaq *M'.2-64MB 

Otolipta 286N. 386N. 3865K/2i2. 2CPI, 
f6r1bbfe4B6e,0*ifoiraM, S^^ivepra LT 
Sem 129160-001,Centoiiit Pro IMS 

2MJ 


MEMORY PAJlTe H»« MOOOU 


108059 001 3238 
t08069W71 3448 
[08070-001 5398 
[13111-001 359 
[I3132'00l 3228 
113534.001 $299 
]|2534«[ $259 
113645-OOt $299 


.. -tMBBMfd 
4 MBM«M(i 


PS/2?&A2[;A5l.-B2l;i6l;PS/l 
CrniuBoiit, Em-lSal & ExpsH nredds *11. 

*13 4^14. P£/Vd«pteil Cm »r« _ 

PS/2 sm 11, -RKX. S35X; LS. 6SSX: . 

K/2 90 8P, 95 )iP. P7S IPbift], $5 57 *di5 

75,77, PS/1 fVa2123... 

ra2 90, 95 )(P, P75 [Pdril 55. 57, [dl| 

PS/1 C^idtoni-, Eu^d, EEpxt N11, *13 
4*14. PS/I i:Va3l23,RS/6000. . . 


FVQlina3/25A25Z.__ 

FvdWto 4/2V 4/33, 4/50 ... 


.IMB 64J0603 $49 
a^4l 6450608 $90 
4MB 34F2933 $188 


ZMl 6450902-194 PVb 


_2MB 

8MB 

. .2M8McdiAi 
4MBMo<Ult 
8M«M«ddf 
.16MB 
32MB 


115144-001 $104 
11456H301 1449 
116568^)0131599 
116569^)01 $299 
1291604)01 1276 


H 6688-001 $49 
1166894)01 $84 
118690001 3228 
138877-001 3424 
^417^e^^01 3109 
141742-001 3449 
[416614)01 594 
141664 001 $218 
[41685-001 3418 
[49320001 3795 
149147-001 $1693 


Laamr PHntor M«iii«ry 

IMEO 2MEO 3ME04ME0 SMESBNiS 

Apijle .CAR 

BfelhwHi-lW/DV. 3155.$264 

CitoCrt tBP4. 4 Ule 6, 4+.1148.3214 

PbSMofV 15 S. 20.198 1189.$420 

Adiw. liMf d, 6000 $195..$263. 1329 

^pioe-i- dOOOertdflian-^rtrisnB.198 ..$168 

10001 1500.. $138_1275 $399 

Fuptto 7100 8 7200 .$199 $279 

HPDeAt«tSOO,50CCctotl$50C. .1591256KI 

HP2. 20.. $109 1169 

3, 30, 3P. 2P, 2P* .1123 . 3169 

[ffLai#-iti4, IllS.iaSOO, I200C . 31^ 

IBM IfiWf 40 [9, 401 9E (3.5 mB| . .$139 $ 168 

IBM tour 4029 ALL MORIS$139 ..3198 

t«:90,290 1126 

t«:95 1109 

. 576 . 399 

_^..1123 -,.,..-.3208 

_1129 3198 

__3126 .,,.,.,^.1198 

.. 3f05 

. 3129 

1119 3159 $249 

.. 5129 3179 1269 

.. $128 3178 1250 

199 ,._.$16e 


...1398 


0«4M . 

P«L&«lflfl«Pa9SOO . . 
ftatoaOrtit 4410/4430 
Porwort* 4420/4450 .. 

Partfttortif4450 . 

PeraioMc 4455 . 

QMS 410 

SIWLS04. 

4. 

T»i|» Aoi^ Lmer 6 . 

T1 XL/P517/PS35i 


148 


PS/2 B0-A21; A31; A5 r... iM8 

PS/2 6M41 . IMS 

PS/2 0CFH1;3H; 12l;32l;0ai, (61 .2 mB 

•OCAftAM/S PWt 

Fv]V2 16 Bri MimarylgrfiM MCA, DOS cn 
2to8MB [uui [ME£SlMMS[2))m-S239 lii^l'] 


TFinLiMid 300.. Amb^o Treta 
TVil^wdTOOI . 


0575)1 ..... 

Thinlspod TOO, 7IK1C, 730, TSOC 


Thinkpqd 71CIT . 


PS/NsapMiS.. 

P5/2 Modd N51, Metabopk aC, SX ... 


Inplop a33ai, L40S)(8PSNOt8 102 . 
LAOEX. PSNOIE 102 AMT. 

LsRltp A 

MOoa 

riooosf/i£/xt_ 

r2000 / T30£BSX .. 

miOSJi/TlDOOLi. 


1 6450130 1420 

CoMwa 320, 325 

.2MB 

139497-<)01 

Sloe 

3 645OL27 1420 


4Ma 

139498-001 

S2O0 

1 6450605 1297 


BmB 

139499CI01 

1410 

1 34f3077 1300 

C<>i«Ma4/25CX 

____4MB 

14452P-001 

$770 

! 34FM11 1379 


BmB 

14i5?H)01 

1411 

1 6431060 1240 


16M| 

1445J2'-001 

SB40 

! 6450375 300 

aT/2B6 

_ IMB 

110235H301 

$75 

1 6450-379 1110 


4mB 

110237-001 

$310 


^1386.... 

IMB. 

110303-001 

579 

idD$2UM&AS 


2M0 

110304-001 

3108 

1345 8M0-1572 


4m8 

110305-001 

3338 

Li* 206. 

. iMfl 

117001-001 

379 

r 33G92Ba $120 


2MB 

117001-003 

399 


4MB 

117001-004 

3308 

1 33G92flP $409 

II* 3065/20 , 

1MB 

Uiias-Qor 

39a 

9. 53G6958 $130 


4M0 

171125-003 

3348 

1 53&1959 $290 

0* Lile/H, 25, 35C . 

.7MB 

199769-001 

3138 

1 53G69flO $499 

JM0 

199769-003 

3348 

1 07G'14[9 $150 


8MB 

199769 003 

3431 

1 07G1420 $740 


16A1B 

199769-004 

3838 

9. 07Gl42t $429 

tlFLi»t4B6/2S: - 

... 4MB 

1-47337-003 

3329 

1 K/A $228 


BMB 

147337-003 

$478 

1 N/A $440 

i 92P8S04 $108 
i 07G1026 $108 


16A(B 

142337-001 

3799 



Huuneu 

URl 


Mfllvr UiF**r 4 HdMddIi MMiDry 


PAHie PHCE 


ATlTSaU . 

.2M0 

17650 

$140 


4M0 

3765 [ 

$290 

BoftJwdl Bh3IIO. 

. 1MB 

23050-06100 

$100 

[)KfK 320NM(4»di. .. 

. . 2MB Mod 

fRKlM'BA 

$149 


4MB Mod 

FRFCiM-BB 

$290 


8MB Mad 

FfiFClM-BO 

$490 

27M, 

Pi_R t^ir~ 'hLdb A4^J 

3I0'8204 

310'3210 

$129 

DoflNt208M2S.! 

.2lMeMad 

310-3213 

$140 

r4'3'^MdbbcA . . 

.4MB 

A0Q85U 

$200 

^tMrtNB'Sl/ . . 

.2iMefttod 

A0Ci77t 

$130 

EPSON 25C FUDbooL 

. 46^Mad 

A0Oe7et 

$730 

CiLiLjA Tonpu LX, lX20 

.2MB 

00160 

$90 

EiVEwCamer .. . 

.2Mi 

00263-00 

$100 

Ora ISOO... 

.4MB 

52587 

$230 


flTOOKE. 

fwm . . . 

2MB 

... 2MB 

12000 SXE/T2200SX/n BOO 
nfltfi r 

2MB 


4MB 

T3100.... 

8M0 
. 2Mfi 

I3100E __ 

2M0 

T3100SX_. 

2M0 


4MB 

moosx-. ._ 

2MB 

LlTflO S)tr 

4MB 

9MB 

Ts™ . 

4M0 
.5M0 

TiSQOSL ... ...... 

. 2Ma 


4MB DTGlST/ 1268 ' 
8MB O7G1028 1448 I 
.. 2HB 79fOW9 1108 I 
4MB 79f1000 $268 
.SMB 7ffl001 1488 I 

iMory 

PART# PRICE 

PA8312U 184 

PA83I7U 184 
PA8314U $228 

PAB315U $427 
PA6306LJ 3102 
PAe302U 3L05 


Slmm Modules 

dmgeup ofid cioiL Sipp module, odd S5.00ea. 


T440Q S)(. SXC. T6400 Die. WC 


T4SOO, T4600. T1900C 3.5VOH5 iMB 


PAaooou 

PA2001U 

PA2002U 

PA7135i 

PA0341U 

PAeSOBU 

PA63I0U 

PA6307U 

PA8309U 

PA6318U 

PA8319U 

PA7T37g 

PA3CI06U 

PAaOOTU 

PASOOeU 

PA3009U 

PAa003U 

PA3004U 

PAa005U 

PA301C1U 

PAMl-TU 

FA3013U 

PA:KI14U 

PABJOIU 

PA03O41J 

PA03I3U 


369 

3229 

3427 

1178 

$il8 

3108 

1304 

3118 

$314 

$i08 

$274 

$188 

$ri8 

$238 

$278 

$798 

$V23 

$228 

$448 

$789 

$1999 

$258 

$47» 

$3398 

$T04 

$109 

$448 


D 256X9 

■ IJWIEOXS ^ 

■ I MEG )i 9 $39 

4MEG X 9 ™ 

■ l5MEaX9E36ailP9 
■ 256X35 1 MEG 172 PirtL 
■ 5l2X35-2MEG172[Vi|' 

R IX364A6EGL72F4 

m 2X36 BMEG [73 Pill 
" 4X36 i6M£G [72 R>[ 

M eX36 32MEG|72Pn[ 

I 16X36 64MEG72PIN 


iaH41 SONS TONS BSHS S3NS 40N1 

112 115 117 

147 149 352 

149 $51 155 

$144 $150 $168 
$999 


NCR 3120 Nattbeok. 4A6BMad 

NCR 3170 Mstnboak . 4MBMod 

F\A.k t» d Eetl. Mo^fiiibH, Mibvba_. 1 MB 

4MB 

IVtoiofttCf 170/270/370. 1MB 

Sai1hirtgMCi1ftn<ailn-3e6S .2MB 

4MB 

I7N8: ieNB.8Z£Cl 2 m8 

5)«(p6220. iMB 

Shenp 6640.6761,6561.6785 4MB 

Sbatp 47t)0MZ' 2D0 ....1 MB 

0501 Cdbrihn-,. 2^ 

1lTra4L^2D00 . IMB 

OTrartlmtMSOOOSX WINSX_2Mfl 

UTreneWie 4000, 

W1N0X/255X/16. iX2S, DiX2/40 . 4Ma 
I, 0X2/50. I6M8 


6300200 

n/A 

WA 

312D-K104 

3120'K104 

N/A 

N/A 

CF-BAlfcS 

5t4M002 

SNMOQJ 

MBC'NBMEm2 

CE’521B 

N/A 

a.47! 

H/A 

256eO344>011 
25669954X301 


1148 

390 

1290 

$299 

1399 

$108 

$206 

344 

$195 

$395 

390 

370 

1228 

1190 

1398 

iicsa 

me 


190 3[0& 3r28 
$185 3194 3308 
$^9 3398 3448 
$590 3730 1048 
31795 
33950 



PART# PnCE 

601169^1 $227 

iCllj9,aCi: $466 
601143981 1B2S 
WIOOO* $I2B 
6CM24982 S4Bfl 


R-RttM Ctilps 

19045 120NS lOIMS BDNS TOMS BOH 


54X4 $[9$ $2.25 $2 45 

2S6X[ STATIC 

265X1 $1.45 $1.05 $740 

255 X 4 16 45 

IMEGX I $3.95 $4.50 

I)4EGX1 STAUC 
iMfGXA 


$2.95 

St,95 

$3L00 

$7.95 

$5.75 

$495 


$2.25 

$3.15 $3.20 
$0.45 18.95 
$6.45 $671 
$5.25 


334.00 $4ij» 34900 


CACHE MIMGRY 

ISm 20n> 35n6 

0KXa 5.95 5.4$ 4.95 

32X0 0.95 7,75 6.75 

64*1 10.95 605 5.95 

64*4 lO.CXJ 895 795 

r6M 693 545 4-95 

12040 4700 3500 


AST POwWIxK, KC FWMlOr, 
DEU aiQSu . OW OOQPAD, I# 
95U(. IBM PC RADO, MOMENTA 
FENTOP, FKSJiaSNOIffAD, 
PdJ«T, iHASp PC300C/ai«, 
atAIlP PC 8700/67*1 M71SI7 
4786, SHIW PC-dSOQ/AS*! < 
6flBl/6ePl. jtOS PCXKET fC 
aTKifijH iMSibijaa 
Ul4TBI.lt 


AEVANNISE Kd 4Sd0IE/32:SX/26 MAyD 

l£ 4/2SS. 33; US; aO, 4-MD..2lMe 

4iM 

Pll&4UM3B6/2i.'33;331[3B6a/l4i!il23 IM 
IliiS 

AOVANFAGt 4flS/2S; SSiBSPiSCM, BKM) 

2Ml 

2Ml 

AEVANTAQE*Bd/U;33;3^;S(»/CW? 
FR&uyiJtM3/33,4/33.-33£50D;660. 
PfiMUW3fld/33IE,4fl6/2SE;2Sry3L331E: 
FREMliMH 3&6/2i.33.4BA/>34e6SX/20 
f11MJMai!¥Eta4/33.. 4Ml 


PMER EHC 3/3Sa, 3AHI<^1... 
Pt>YBI''ESKi/259L_ 


ad2fl74Q1 $l« 
MI>«a7402 1128 

iOC7e04)03 $6P 
5Ctl70O<)O2 $S2 


ItMJHEXK 2$6.386SX/».3S.2SC .. 


I6I4I 
_. 4Ml 
[6MI 


iCOTlB^lO* $119 
aO7B0^ $119 


»37K){10i $l?8 

$3fS 
1208 
U7B 
$ 2 « 
$876 

smum $206 


TmUl SHIPPING: UPS (Min. |8.2S^ Skipping ekevges dfe non 
rtTfundable. Fwka» ofdtri From Univeriiiies., Fortune IJOOO -Si Gtiiveyn'- 
meni Agencies, NET 30 on apprcp^. COD exIcJ 1^.00 jCoskien cktck} 


DHL 


COHMTlGftit 23 % Reshodunp F««on nstundswilkin 30 
dky^. No reFundbr cir exckenge& aTtisr 30 days' WARRANTY 
REPIACEWENT ONLY. ALL TRICES FINAL PRICES SUUEa 
TOCHANGEMfe. port H'sfor comer iencEQn^.Tradernarki 
orcTt^iiiSfisdwim rf^r respective Co.'i. 306, .307,2fl7, 
ore tnnemorLs Intel Gorp. 


604 Wells Rood 
8ouliiwCily,NV 

I ffil I ««MS 
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Th© Ultifnate Ftame Grabber 

FEATURES: 

■ . . . . ■ ■ il'l f’ I 

A. 





viper Vision Is the fostest and easiest way to Import any picture 
cfireetty into youi conrnutef! Viper VLsIcm's shorp inpwt/outpul h 
Ideot tor Architects, Engineers, Heal Bstote, 5aies> Police, Medical, 
<3<ivernmenf and fiustoe^s Simply capture a Photo Image using 
your VCR, LASER DISK« TV or ComCordef. Viper Vision Supports 
NTSC o# PAL tormot* arid easly plugs Into ttie printer port of j^our 
computer in just seconds! Toke pictures ol work progress, terrain 
or other feotures, McsnufoctufO^ con odd ptotures oflnvenlory 
Items to their dcfabase« quickly ond eodly< Marketing personnel 
con make sales brochures in jusi seconds. Srophic Arts & 
Pubitshlrrg personnel con experfence resc^utfon 720 % 4BD true 
color You con ove^i output directly to o ISnofifonlc or dm liar 
Imoge setter or just send to your fovc^lte service bureaus. For 
home i»e the Vrp$? Vision Is the Ideat product to store yaur 
favorite pictures In digitol tormot, pemKinentty. Viper Vision Is 
fasti images ore processed in about a hdf of o second. Why poy 
to have snapshots developed and then run through your 
scanner? With Viper Viston you simply bypass the whc^ process. 
Viper Vision is eosy to use, dmpty put, any image ttiol you see 
through the vlowlk^r of your CamCorder con be Imported into 
your Endows applicafkin. CoH and order yours todayl 


From These 


R»qo Pfiemom Photo Quoitty Colof Pftntof 
CcMmy $699,000 


To beoulttul outpul 


Inex MultIhtefSa NoteBook 
With Sulft Ir^ Sound and 
Active Color Mcttrte 
(CAaPORPRICD 


Militafy& 

Government Insurance 


Rea! E^ate & 
Consfrucf/on 



Desktop 

Medical Publl^ing 




ANISAD 1-800-95 M113 (602) 578-3780 

FAiX (602) 578-0719 Hours Mon-Fri 8am to 8pm, Sot 11 am to 5pm PST Se Hab/a Esfxmol 

Terms & Conditions: Freight charges ore oddltlcnol and norvrefLindobEe, D ^ a 11 a ■> r\ ■ ■ 4% ■ ■ 4 a ■» 

A RMA number is required for oil returns. All non-defective returns, K65@ 11615 . UI ST 11Q UT O iS 

unopened, refused, or cancelled orders, wiH be subject to o 20% restocklr>g , m * | j 

fee. No retonds on software, Price and ovoillblWy subject to change without Cl 11Q Cj t Ivl Vv® IC O fTl ® 
notice, Purchase price at the time of order ore find, Trademarks and registered ^ ^ ■ w ■ ww w i w w i 1 

trademarks are of tlnelr respective companies. 
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^t^Your One Stop Component & Computer Source, 


Jameco Motherboarils 

* ^Totharboards a3sD 
availabCe WFttiout 
CPU! CaJI tordetafis 

* Diagnostic and 
operating system 
sottwara available 

‘ Ooe-yearwarraaty 

^231 804a6OX 50MH2 WCPLI $799.95 

93534 804a6SLC 50MHz W/CPL ..399.95 

95222 80486OX 33MHz w/CPU ...549.95 

79214 a04B6SX 25MH2 w/CPU ...289.95 

82333 SOaSBOX AGMHz w/CPU ...239.95 

82350 SOaaBDX 33MHz w/C PU.. .219.95 

101HZ1 8038BSX 33MHz w/CPU ...124.95 

84945 XT lOMHz w/CPU...,..79.95 


RAM Memory 


41371 41255-100....256KB)<1 .,,.$1.75 

41398 41256-120.256K0X1.1.59 

42251 511000P-80.IMBxl.S.9S 

42219 511000P10.IMBxl.5.75 

SIPPS 

41700 4210aOAOA-yO.... 1 M8x9.. $60.95 

41713 421 DflOASA-SO .. .1 MBxS... .49.95 

41B9T 4210a0A9A'10 .... 1 MBx9... .49.95 


SIMMS 

41523 
41480 
41589 
41742 
41751 
41769 


41256AgB 80 . .256X6x9 ..$14.95 
41256A98-10..256KBx9.„.14.95 
421000A&B-B0....1 MBk 8...,49,95 
421000A9B-60 ...1MBx9...,59.95 
421000A9B-70 ...1MBx9...,54.95 
421000A9B-30 ...1MBx9....48.95 


SIPP to SIMM Converter 

' Use SfPP's in blaca 
of SIMM's 

’ Upgrade from a S(PP 
motberboard to a new SIMM motherboard 
without buying new PAM 

‘ Fits Into standard 30 pin SIMM socket 

93332 SIPP M Dduie Conve rter.$9.9! 

a_mTjpxc.imi]5m 


Keyboards & Keypad 


73271 

32-key keypad.......... 

.$59.95 

20431 

84-k8y keyboard........ 

..39.95 

17128 

lOI-k^enhancsd ..... 

...74.95 

17136 

ISO-keyenbancBd ..... 

.99.95 


Computer Power Supplies 

* Fits most popular desktop 
mini vertical, and vertical 
cases • One-year warranty 

• 8088/80286/80386 and 
compatible "Buitt-infan 

19465 1 SO Watt p80)...$69.95 

57467 200 Watt ^8088)...89.95 

19545 200 Watt... .89.95 

19553 200 Watt mini ....89.95 

657ZB 300 Watt .139-95 




Graphics/Memory Cards 



and compaiibte 

* One-year warranty 

* Expand your memory orenttanceyour 
graphics capabilities 

93542 VGA HKolor card ..$139.95 

67459 VGA card...59.95 

91230 Monnchrame Graphics ......39.95 

29313 32MB Memory card.144.95 

19975 (8088) Msmory Card. .49 95 

Parallel Printer 
Cables and Adapter 

23895 PPG Adapter-straight..$5. 

23718 PPC6 6^-straight..,..,....4. 

28788 PPG1Z 12'-straight...8.95 

28741 PPR6 6' - tight angle Centronics 6,95 

9-Pill Serial Cable 

31721 SAT6 9-pjn serial cable $4.95 

DB25-P1II ExtenslDn Cable 

39538 25M10M Male to male.$8.95 



Floppy Disk Drives 


compatibJe 

‘ Additional accessories avaitable 


74392 

FD505 

3.575,25’.... 

.$149.95 

74384 

FD235J 

2.0Sf!^B3,5*. 

.119.95 

40774 

356KU 

1.44 MB 3,5-...., 

.........79.95 

17099 

FD55B 

36aK0 5.25-. 

.09.95 

17101 

FD55G 

1.2MB 5.25\„,. 

.. .99 95 

79396 

SD540 

36OK0 5.25-. 

..59.95 


Conner IDE 
Hard Drives 

- One-year warranty 


14058 CP30DD 
14866 CP3O084 


40MB, 
00MB.. 
93286 CP30174E170MB., 
93294 CP30254 25OM0.. 
93307 CP30544 545M0.. 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 

* One-year warranty 



1D233 

ADP20 

16-btthard.. 

..$22.96 

10250 

ADP20F 

16-bit hard/fioppy.... 

...29.96 

10263 

AOP50 

B-bit hard.. 

...59.95 

10276 

ADP60 

16-bn hard w/BIOS.. 

...69.95 

10284 

AOP60F 

t6-hil hard/.. 

floppy w/BIOS 

...74.95 

74114 

ADP65F 

16-bit hard/quad. 

floppy drive adapter 

...99.95 

101670 

ADP90VL Super I/O Card (VESAj„g9,95 


D-Subminiature Connectors 


16747 

DEaP 

M,.., 

.$.43..,. 

,,...$.35 

15771 

DESS 

F. 

.47.... 

.,.39 

16034 

DA15P 

M,..., 

..... .63.... 

_45 

15051 

DA15S 

F...... 

...„ .67.,,, 

..49 

15114 

DB25P 

M. 

.63.... 

.......55 

16157 

DB25S 

F,...„ 

.73,.., 

.*63 

15472 

DC37P 

M.... 

.1.15..,. 

..95 

16499 

DC37S 

F. 

.1.25..., 

.......99 

15676 

DD50P 

M.,., 

.1.79 

...,,149 

15691 

OD50S 

F. 

.2.25... 

.....1.69 


EPROMS 


Floppy Controllers 
and I/O Cards 

' One-year warranty 
• &O&B/8O286/8O306 and compatible 

Mofli f/0 wiHi Floppy Cantrofler 

19895 8088 Muld I/O ...$69.95 

19908 206/386 Mulli I/O ....5 9.95 

Floppy Disk Orive ConlrallDr Cards 
19617 Two-drfve pontrcUler..,,$34.95 
19668 Four-drive control ler.4 4.95 

I/O Card 

1D4109 4 Serial 3 parallel..$60-95 


39909 

33611 

48082 

46125 

140238 

39329 

39933 

39968 

39964 

39677 

10037 

40061 

39714 

39722 

39731 

55899 

43692 


2708.. $4,95 

TMS2716-..,.-. 6.95 

2716. ,..3.95 

273ZA-25. .4.19 

2764A-20....... ,..4.49 

27C64-15. ..3.75 

27128-25. 7.75 

27128A-26. 4.95 

27128A-25 ........................ 4.49 

27C128-1S ....5.39 

27256-15. .......5-39 

27256-25,.. 4.75 

270256-15 . 5-49 

27C256-20 . 5,25 

27C512-15. 5,49 

27C020-15.....10.95 

60766-35.... 4.95 


RS232 Sariat Cards 

78713 1 645D DART....... $29.95 


....1189.95 

209.95 

„„..249.95 

.299.95 

.749,95 


UVP EPROM Eraser 

* Erases ail EPROM's 

- Erases 1 chip in 15 minutes 

• Erases 8 chips In 21 minutes 

- UV iniefisily: 6800 UW/CM^ 

• Siza:9.0'Lx3 7'Wx2.a'H 

• One-year mfg's warranty 

15712 DE4 3-Chip eraser...$39.95 

1 Socket 16K-2MB E(E)PR0M 
Programmer 

* Programs EPROM's, 

EEPROM's, and Rash 
mem Dries 

• Programs 16KB10 2MB 
EPROM's 

* Programming speeds/algorithms; 

Normal Intalilgent, and Quick pulse 

* Menu driven software • FutI screan buffer editor 

• File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

* 2 3 4-way Binary file splitting programs 

* 2 & 4-way Binary file shuffler programs 

• Includes adapter card, software and manual 

‘ Size: 7'1 x S.BliV x 1.75*11 * Ona-year warranty 

73457 1 Socket 16K-2M0 (aheve).$199.95 

18146D 1 Socket 16K-512KB .....129.95 

TB465 4 Socket 18K-2MB Programmer 209.95 

78473 8 Sockel 16K-2MB Programmer 469,95 

70431 1 Socket 16K-8MB U niversal „... 679,95 



• Compatible with 24 ^ 

AWG Cable • Meial shell \i 

* Solder cups tor 22 AWG 

wl re • Male con nectors with ground I ng tangs 

Part rtP. Pro duct Ho. Goiri Br 1- 9_Ubsa 



Portable 1C Tester 

Our hand-held 1C tester Is an 
easy-to-opeiate, cost effective mW 
that Includes excellent lunctions. 


• Supports TTL, CMOS, DRAM 
41, and ORAM 44 Series 

• Size: 7'L x 3.625'W ^ One-year wa rranty 

73525 Portable 1C Taster. ...$144.95 

Microprocessors <4|||i^ 

Zai47 MMS41D4N... $24.95 

2B227 MMS3274M..7.49 


D-Subminlature Slim Line 
Gender Changers 

16497 I nterfaoes two D-suh 9-pin F.$3.95 

16489 I nterfaDBS two D-sub 9-pln M...3,95 

56071 Interfaces Iwo D-sub 15-pln F ,,. ..4.19 

56063 Interfaces two D-sub 15-pin M.4,19 

18446 Interfaces two D-sub 25-pln F..4.29 

16429 I ntertaoes two 0-sub 25-pl n M.... .4,29 


6402 .................. 

.,4.95 

65C02 .. 

..,....,5.95 

6522.. 

........3.75 

6821 .... 

............1.95 

8031... 

.3.59 

80C31. 

....,6.95 

8052AH... 

...5.95 

0080 .. 

.3.95 

B251A„„»,. 

..2,95 

8255...... 

..2.76 

S255A-5.. 

..2.95 


52417 82C55A .. 3.95 

530Z2 8748 ..8,75 

53857 S749H. 9.75 

53881 B751H„.».,,24,49 

52973 87651.,32.95 


JAMEQQ 

ElECIBOfflC coiw>ci»ems 


computer products 


1355 Shoreway Road 
Belmont, CA 94002-4100 
FAX: 1<800*237*eg48 (Domestic) 
FAX: 415*592*2503 (International) 

CsH for our n&w 1994 Eafifag iadsy. 

©1994Jamm 3/94 


Call 1 •800*831 *4242 to order today! 


Heatsink/Fan for 
8D486 CPU! 

Keep your 8048$ coPlf 
* Just snap it In withoul 
having to remove your 
CPU frum the Tntrtherboard 
- Size; 1.95'! x tSS-W x SO^’H - CFM: 6,3 
67660 486 Heatsink W/Fsn .,$12.95 


Jameco Desert Cooler 

• Cockis down your 
computer by more ^ 
than 80% 3 

- Installs on the hack 
panel nf your computer 
' Size; 4,8"L x1 .B'^W x 1,5"H - CFM: 30 
79911 DesartCool&r.....$44.95 


TSM 

Fancard II' 

* Circulates air di racily on and around boards 
and components prone to overheating 

* Can be Installed into any PC slot 

* Size: 1 ZAX x 0 7”W x 3.3'H * CFM: 25 

79020 Fancard It.....$33,95 

Switching Power Supply 
for Apple 11, R+ and He 



• Can drive fourfloppy disk drives and 
up to eight expansian cards 

• Short circuit and over load protection Insid-e 
the Apple II, Ik, he 

• Fully regulated +5V @5A, +12V @ ^5A, -5V 
mK -12V@.5A 

• Same size as urlglnal Apple power supply 

• Apple type plug-in power cord incEuded 

• 110V/2ZOV swituhafale • Weig ht 2.8 tbs 

• Size: 9,a7S'L x 3,S'W x 2.25'H • 60 Watt 

• One-year warranty * Data induded 

22269 KHP4007 Power supply , .,.$49,95 

Switching Power Supply 
for Apple lIGS 

- Fully regulated +5VDC a BA, +12VDC ® 2A, 
5VD€ ® 0.5A, -12VDC 0.5A - BQ Watt 

• Input 'VoEtage: 11SVAC • One-year warranty 

65510 Switching power supply.$69.95 



Metex Digital Multi nwters 

• KandtiBld high accurate 

* Measures AC/DC voltage, ^ 

AC/DC current, resistance, " 
diodes, audible continuity test, 
tranststor h^ . 

• Manual ranging w/cvedoad ' “ 

protection _ 

* CoiTws with probes, batteries, ■ 

case and manual • One-year warranty 

27078 3.5 di g 11 m uhimeter. .$59.96 

27086 3.5 digit mutUmeter with 

frequency & capacitance ......69.95 

27115 3.5 digit multimeter... 39.95 

27140 4.5 digit multimeter with 

tech and dweil ..69.95 

27156 4.5 digit w/f repuency and 

capacitance/data hold switch. 99.95 

AC and DC Wall 
Traisfonmers 

^ Male Plug - 3.5 mm 
■ Female Plug-2.1 mm 

• UL listed 

* Current rating to 1 Aiip 



Part Na. Volteaa 

Current 

Pfuu 

Price 

10129 

gVAC 

OOOmA 

Male. 

.$4.95 

10073 

12VAC 

SODiiiA 

Male. 

...5.49 

10081 

12VAC 

1000mA 

Female.. 

...5.95 

101266 

6VDC 

SODmA 

FemateT. 

.,.6.25 

15501 

9VDC 

500mA 

Male^.... 

...5.49 

15363 

12VDC 

60amA 

Fematet. 

...6,96 

15392 

12VDC 

IDODmA 

Male^... 

...7.95 

©Ht-o' o-s-o* 
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Maximize Your Marketing 
Dollars With BYTE Reprints! 


lOO STMERNET TEStlct* 


fiaill Id IhM HT 


HulSisii Conwf Ifl Hit 4St 


EVTE 


TUB wouLnw-tii'K cciwri^l AirTPI-ct^BiTr 

FmierPC 


IBMp Apple, and 
Motorola's PowetfC 
technology 


BYTE Reprints serve as r 
high-quality, inexpensive 
promotional tools for: 

• Trade show handouts 

• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating key 
personnel 

• Presentations at conferences/ 
seminars 

And fhere^s more! 

• BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 


Call today for informarion 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 



Minimum order: 500 




Putting Technology to Work 




















LEAVE IT TO IS TO RACK THINGS IP 


RECORTEC's Rack Mount PC 
compatible computers, monitors, 
keyboards and printer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969, With our broad product 
line, fast delivery, excellent pre 
and post sale service, it's no 
wonder more and more people 
”leave it to us to rack things up'\ 




QUALITY 

All products 100% tested and 
verified prior to shipment. 

RELIABILITY 

Field proven components backed 
by a comprehensive warranty. 

SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support persormeL 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety of rack mount needs. We 
also offer custom designs when a 
standard product just won't do. 



CALL OR FAX FOR MORE 
INFORMATION. 

1 - 800 - 729-7654 


CORTEC. IIMC. 



1290 l.awrence Station Road Sunnyvale, CA 94089 Tel: (408) 734-1290 

^ _ 


Fax: (408) 734-2140 
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How to make powerful new 
connections in 10 seconds. Or less. 

The new Adaptec* SlimSCST host adapter instantly connects your PQvICIA-ready notebook or PDA to SCSI-based 
peripherals, including the latest CD-ROMs, tape drives, and scanners. It’s the quickest way to tap into your database 
or add some pizazz to your presentations, no matter where you are. 

Getting started is just as quick. SlimSCSI comes bundled with SCSlworks!: the EMDSAA/indows software that 
makes it easy to load drivers for the peripherals you’re using. 

Ask your dealer for Adaptec’s latest lOware* product, the new SlimSCSI host adapter. Or, for PDAs and note¬ 
books with parallel port connections, ask for Adaptec’s MiniSCSr For more information about either product, call 
1-800-934-2766 (1-408-957-7150 for information by fax). 

They’re great ways to make new connections. Fast. '^CICICipi©C 


Copyright O 1994 Adaptec. Inc. All rights reserved. Adaptec, the AcL 


.... . .. . Adaptec 

Systems Limited, an Adaptec company, all of which may be registetea in some )urlsdictlons. 


NOW MORE IMPORTANT THAN EVER, 
tec logo. SlimSCSI. and lOware are trademarks of Adaptec Inc., and SCSIworksi and MlniSCSt are trademarks of Trantor 


Printer Sharing & Memory 


I/O = input/output 
Q = serial 
□ = parallel 










Z 


LOGICAL COMNECnON 


800 - 238-9415 


LCX-IOOO(IMb) $495 

8 ports; 4 serial I/O; 57.600 bps 
2 parallel in. 2 parallel out 
LC<256 (256Kb) $399 

LC-512 (512Kb) $449 

8 ports; 4 serial I/O; 19.200 bps 
2 parallel in, 2 parallel out 

LXFR-ETC $49 

PC-to-PC File Transfer for DOS, 
Windows & OS/2,4 user license 

PB-42PP-256Kb $249 

PB42PP-1Mb $299 

PB-42PP-4Mb $449 

6 parallel ports; 4 in / 2 out 
Upgradable to 4Mb; 25,000 cps 

LCJr.-256 (256Kb) $199 

LC Jr.-512(512Kb) $249 

5 ports; 4 serial in, 1 parallel out 
Up to 115,200 bps 

LC-41PAS $69 

5 parallel ports; 4 in/I out 
Smart-switch; 25,000 cps 

SPPS mxonfflom $49 

9600 bps to 115,200 bps. 

Serial / Parallel Converter 

PB-lIPP-IMb $199 

2 parallel ports; 1 in /1 out 
Upgradable to 16Mb; 25,000 cps 



PC SIMMs 

EISA SIMMs 

HP4&HPIIIsi 

PCMCIA 

TOSHIBA 

MAC SIMMs 

POWERBOOK 


Logical Connection* 4660 Portland Road NE #108 Salem, or 97305 - 1 658 Tech.: ( 503 ) 390-9375 FAX: (503) 390-9372 


25e BYXE MARCH 1994 
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UPlSRADE COMPONENTS 


Dynamic RAM 


PART# 

SIZE 

SPEED 

TYPE 

PRICE 

41256-SO 

256KX1 

80ns 

OIP 

$2.39 

1MB-0D 

IMxt 

sons 

01P 

$4.99 

412S6A98-00 

256Kx9 

80ns 

SIMM 

$14.95 

41256Ag0-6a 

256KX9 

80ns 

SIMM 

$16.95 

421000A9B-00 

1Mx9 

BQns 

SIMM 

$49.95 

421D9DA9B-60 

1Mx9 

60i>s 

SIMM 

$59.95 

424DODA3B-0D 

4Mx9 

sons 

SIMM 

$159,95 

424000A9B-60 

4Mx9 

60ns 

SIMM 

$179.95 


INTERFACE CAROS 


MULTiMEOIA 


VIDEO PRODUCTS 


MODEMS&FAX 


MOTHERBOARDS 






800"538"‘5000 


TolhFree Fax Ordering 
80O'538-5OO5 


Local 488-559-1200 
BBS 408-559-8253 


■ ■ Senvuif-tfotc ^4Hce- 

E||SJDR Microdevices® 

■■ mZ SAMARITAN DRIVE, SAN JOSE, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

30-DAY mKY BACK eUABAHTCE 
CSa 1 YEAR WmtANTY 
^ TOU-FREE TECH SUPPORT 


PARTI 

BRAND 

CAP, 

SPEED 

TYPE 

PRICE 

CP-309B4 

Conner 

84Mb 

19ms 

3-1/2" [DE 

$189.95 

ST-30g6A 

Seagate 

89Mb 

I6ms 

3-1/2" IDE 

$189.95 

ST-3144A 

Seagate 

131Mb 

16 ms 

3-1/2" IDE 

$799.95 

CP-3(J174 

Conner 

170 Mb 

17ms 

3-1/2" IDE 

$229.95 

CP-30Z54 

Conner 

250 Mb 

14ms 

3-1/2" IDE 

$269.95 


Seagate IDE 

Drive Kits ^ 

* 206/386/486 P€ 

compatibfe card : 

“ Includes hard drive ’ 

- 16-hit controller Interfaces 
two hard and two floppy 
drives 

HD KIT-00 Kit with 89Mb ST-3096A d rive.$209.95 

HDKiT-13D Kit with 131 Mh ST-3144A drive ...$229 J5 

HDKIT-2tQ Kit with 214 Mb 8T-3243A drive.$289.95 


VGA Package with 
Accelerator Card 


DUE TQ eLfflRENT MARKET CDHOmON^. 

CAU. FOfi COUHgKT OflAM r’RPCES 

Math Co-Processors int@l 


PART# 

SPEED 

PRICE 

PART# 

SPEED 

PRICE 

0687-2 

a MHz 

129.95 

aQ387-SXP 

^5MHz 

74.95 

0067 

5MHz 

09.95 

80387-DXP 

^3MHz 

79.95 

BOeBT-XL 12MHz 

71.95 

B04a7-SX 

^5MHz 369.95 


OverDrive Processors 

OOP486-SX20 For 20MHz 4B6SX OverDrive sockel. 1299.95 
DDP486-SX25 For 25MHz 486SX OverDrive sockat, $359.95 
0DP4a6H-DX25 Replacs 25MHz 4BGDX w/50MHz 0X2 . $359.^ 
ODP486B'DX33 Replace 33M Hz 486DX wy66MHzDX2 $529.00 
ODP4a6-OX33 66MHz 4860X2 tor OverDrive socket$529.00 


Fast Multi 1/0 Card 

* Includes two NS16550 serial 
ports, one parallel port and 
one game port 

* 8-brt 286/386/486 compatible card 

Mir? AiO+ ........ $89.95 

MCT-AIO As above with one NS16450 . $49.95 

MCT-iDEia+ IDE W/NS16550 compatible serial.$99.95 

MDT-tDEtO IDE W/NS16450 compallbte serial... $89.95 

MCT-VIO V L Bus IDE and Multi I/O card.$99.95 

MtT-ID EFH 1 B-tsit! DE lloppy card. $21.95 

HCT-VCf H VESA Local B us cachs IDE controller. $229.95 
MCT-VSCSI VESA l.ocal Bus SC5I-2 controller...... $299.95 


■ 1024 X 76B in 16/256 colors, 
aOOx 600 in 16/256/64K colors. 

640 X 480 in 16/256/64K/16M colors 


* 14' diagonal screen; 0.2Smm 

* 16-bit 286/386/486 PC compatible Wirrdows 
accelerator card. Interlaced and non-interlaced rnodee 


V6A-PKS-1024H .........$459.95 

VGA-PKe-in24 0.39mm, 1024 x 768 VGA package... $349.95 
VGA-HONtTOfl 0.39mmJQ24x768in[Lmonltor...SZ6g.95 
VGA-MON-1024N Q23mm,1024 X 768 non-int. mon. $379.95 
VGA-MON-17N IT-.O^emm 1280 x 1024 non-inL mon. $799.99 


Low Cimt Windows 
Accelerator 

• 16-b)t 286/3S6/486 PC compatible; 

supports Interlaced snd non-interlaced, analog or 
multisynch monitors; VESA software compatible 

• Up to 1236 X1024 resolution in 16 colors 

MCT-VSA-5000 .....$99.95 

5PEEDSTAH-PHD 16-bii Windows accelerator.$129.95 

MCT-VGA-4080 IS-bit 1024 x 763^58 color card . $129.95 
M CT-V GA-1009 16-bit 640 X 480 VGA card.$49.95 


Pl^ Code Display Card $79” 

• 288/386/436 compatible 

• Displays Power On Seif-Test codes 

• WorXs when software won’t boot compoterl 

• Includes AMI Diagnostics software 

PCODE+.......... ST9,95 

PCODE Above without AMI Diagnostioe $49.95 

Wire-Wrap 
Prototype Cards 

JDR-FR2 H-bit with I/O decode layout.$29.95' 

J DR-PRZ'PK Parts kit for J DR-PR2 decode.$8.95 

JDR-PRto 16-bit wilb I/O decode layout... $^.95 

JDR-?R1D-Pi! Parts kit for JDR-PR1D decode..$12.95 

PDS-601 8-bit breadboard wtlti decode.......... $79.95 

PDS-811 16-bit breadboard with decode..$89.95 


EPROM Eraser $39” 

- Quickly and simultaneously erase 
up to 4 standard EPROMs 
> Includes wall plug power supply 

DATAflASI II.. ..$39.95 


EPROM Programmer 

‘ Programs devices up to 512K bits, plusi 
27C100,27C101, 27C301. 27C1000, 

27C1001, 27C2001, 27C4001 & more I 
‘ With 0-bit SOBS & 286/3BS/486 PC compatible card 
■ ZIP socket accepts 0,6" wide DIP IC's to 32 pins 

MOD-MEP-1A.. .....$199.95 

M0n-MEP-4A As above With 4ZIFsockets....... $269.95 


3-8iitfon Mouse $14” 

• Accuracy 290-1450 DPI 

* Opto mechanical design 

JDR-MaUSE-3 ......$14.95 

MOUSE-PAD Keeps mouse ball free of dirt...$4.95 

MCT-6AME Dual port game card .........$29.95 

JSTK-30a Joystick... $9.95 

JSTK-500 Pllct^Jyle ioysdck.... $19.95 


Low Cost Internal 
CD-ROM Drive 

‘ 5-1/4'' half-height internal drive 
with 1/2 length interface card 

* t50Kb-l75Kb per second, 350ms average access time 

* Includes drive, interface card, cables and manual 


CDRDM-I ............ $199.35 

CDR-64 NEC interriat dual speed CD-ROM drive $499.95 

MCT-8DUND B-bit sound card...$49,95 

&B-DLX SoundBlaster S-bit sound card $ 09.95 

VIDEOBLASTER l6-bll video card with software.$329.95 


5-V4" & 3-1/2" 

Combination Drive 

• 5-1/4" hatf-height beige drive 

• Supports 1.44Mb, 1.2 Mb. 

720Kb & 366Kb diskettes 

FD-505.........$149.95 

FDD-2.08A 2.aBMb 3-1/2", Beige ...$99 95 

FDO-1.44A 1.44Mb, 3-1/2Baige .. $59.95 

FDO-1.44X 144Mb, 3-1/2", Black .. .$59,95 

FOD-1.2 1.2Mb, 5-1/4^ Beige....$59.95 

FDO-360 360Kb. 5-1/4", Black... $59.95 


Preformatted Bulk Diskettes In OnaitMwflf 250 

MDZO'BULK 5-W 300Kb DS/DD disks w/labets & tabs . $.25 ea 

MD2M-BULK 6-W 1,2Mb DS/HD disks w/labels & tabs $.45 ea 

3.50-8ULK 3-V2' 72DKb DS/DD disks w/labels & tabs . $.39 ea 

3.5HD-BULK 3-V2" 1.44Mb DS/ti D disks w/labels 3. tabs $. 59 ea 


IDE Hard Drives 


TERMS: Farstlipplfig A handltltg i(1ctjdt|5.lM tar grtund A ST.Sa far air. Orders 0 ¥Dr 1 Eb. .anil ICiraigi Ilrdfiis may raqLirB aUdrfiatial aiiEp}»liig charges—aanlaSl oar Salas Dapf. far Itw 
arttojil. pA iTSr{leiit$ inciuda :appilc£)bla sales tux. Prices subject to ctiange without uotice. We ars iwt tespunsible far typugraptircai errurs. We reserve the right to limit quontiUes 
and la sabstitule nanjfscturer. All merchanifJsB subje^ to ^rlor sales. A full copy of our tamts Esaual labia apon requast. Ilimts plctarod nay only ba raqresarttallva. JDR. lha JOR loso, 

JDR ivnoroifevlaes, wid ttie ffrCT logb are reqisteneil Irailemartisof JDR Mlcradevlc^ Inc. Modular Chcull TectraoiDgy Is a trademarti of JDR Mfcrudevices, Iie. Cupyrlght 1993 JDR MICRCDEVtCES. 


$159.95 


FREE 

JBR CATALOGS! 

PCEBtmMAHB 
CQMPONEfifSEBmOH 
AVAILABLE NOW! 

800-538-5000 


250Mb Tape Drive $169^ 

• 286/386/486 PC compatible 

• QIC-40 read and QIC-80 
read/write compatible 

• Up to 3.5Mb/minula transfsr rate 

• 5-1/4" internal half-height drive 

• Includes DOS backup software and manual 

92501 ...... 


14,400 Daud 
Internal Faii/Modem 

' 14,400,/12,60/9600/4800/2400 
baud modem & fax 


VESA Local Bus 
ASBDX Motherboard $S99 

• 33MHz Intel 80486DX or 
BBMHz Intel Bfl486DX2 CPU 

- Uses25BKx9,1M&4MX 
60ns SIMMs (0K installed) 

' ZIF CPU socket for upgrades 

• Eight 16-hit expansion slots 

• MS-DOS, Windows 3.1, OESOvtew 386, Novell NetWare 
and 09/2 compatible 

MCT-M480VL-33 33MHz 486DX VESA local bus .... $599.00 

MCT’M486Vl-68 06MHz 486DK VESA local bus.$099.00 

M6T-M4BBEV-G6 66MHz DX2 w/VESA & EISA bUS $999.00 


M CT-M380SX-33 33M Hz 386SX.$129.95 

MCT-C3B6-33 33MHz cache 386 . $249.95 

Mmr-C30G-4B 40MHz cache 386. $299.95 

MCT-M486SX-33 33MHz cache 486SX. $449.95 

MCT- M4BB-aa 33M Hz cache 486DX ..$549.00 

MCT-H486-50 SOMHz cache 4S6DX...$799.00 

liCT-M4a6-06 68MHz cache 486DX2 .. $649.00 

LHHIUM-ev 6 vnit lithium battery.. . . $10.95 


• Full Hayes command set 
compatibility 


* QuickLink II communications software 


M CT-T44IE+ 14,4DD baud internal fax/mode m ..... $149.95 
MCT-241 2400 baud Internal mudemi with s/w .$49.95 

FAXM-$WITCH Connect fax/modem/phone on 1 line $89.95 
FAX-SWITCH Above without modem connectioTi ,...$59.95 
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COAST MICRO 

VV INCORPORATE DV^ 

49f)l Mui-ciia BU tl, Suiic 903 ^ San Diego. CA92] 17 

125 1 -6040 


^ — CONTROLLER 

eOAROS 

Plamise DCWSQVL-VIB, IE>E Caching Canlroiif - 

Adaplec i54aCK-]SA, SCSI Conboiter —--^ 

Adaptec 2'742T-E3SA, SCSI Cenboter __ 

lOeiOcaiti, Ssaprtg ....._.....___ 


VIDEO CARDS 


SdAircHa 

OumiKfi video cai^a;»awiiJthvhiw)g^DDSt«tiacln^vidsaH^^ TMt 
popiflax-seUtng SpeedSiHr boaRlIiaflwm niirienxis awards induing PC 
Aw&'cfs 41 Vid» ^fioalerailar Their rte*t SfestaMi and Vifitir ars indv ^ culling 
edgelnlnjecotor.24-b4snKo1eijin^^ Fiveisaitoidtodiiramndy. Lml{iiiT&^ 
iBChrscal EuppOfL 

S{»e(lSbd?4s ISA. mu Nl. ^biL 1 S.7 im cdots .. 

SpeedSlarVL VL-Bus. 16 nut WinHarii. iWB, 16.7 Mil. CoSilrs, TBMHz §129 

Slfi4«h3*VL VL-Bus, t<E4j{7Be Nl, ISarpil 024 hrtieilafied . —...^159 

SSJSiffihPfiiVLT VL-Btii, S3 SSfl chip, t MB VRAM, i2ffllitl 024 InL . 

ViperVl^ VL-Bus. 74MH7.2MB VRAM, W^itedk PSOOD, 60 WAon . 


IDeiaVLfl,a67!pflg 


WIOTHER BOARDS 


^-TAPE DRIVES 

ConrwrSSBWitiTape.. 


CYRlXaSA CYRIX-VLS. INTEL VESA LB 

4«SOlJC3a . -...3m 4e6DLC33VLS . tStS 4BSD!K2.'66 VLB ........ 5609 

436OLC40 ....... 5239 466DLC40 VLB S2&9 VLB 1309 

4«60X VLB Wjac?Kj 1174 

4aeSLD2/6i ^ IBM 488SiQ;B6 VLB MINI EISA 

ISAS-lfDiL^-Shfl B Slots: 2 VLI4SA 46^X2^ VIB.f680 

Landhsafk t5S.21 LaiUtneni 1 53,07 4e6DX33 VLB , $479 

--, SHTS ilKMB.™,.. . -..,..1109 

4SEOXVLBW,'Ocpii5l19 


Cokiradci Jumbo 25C 


Cthua Logic SVGA VLB IMG NM Upgrodahte ..,.,. 

CIm* Uigi; SVGA VLB 7^2. ti/fi Upgisdatfe lo j 


MEMORY 


SPECIALS 


t8lur^PS/2 72 PIN SIMVIS 

■ B46rJ604 S12j^7B 


SIIAM S/SIP PS 

1X3*70 

1X9-TO 

4X3-76 

4X9-70 

16X9-70 


FAX/MODEM 

(3iVv 14.4 IpL, 

PC'Mag Bcfl “Sa..^ ti49 


HARD DRIVE 

TpshihQ -1 Gigabyte 

MKS37FB—......... 


C YR1X-(MATH CQ‘a i CPU s) 


6453902 SXOe-iXI 

4X3S-70 

34f^ Call For BeslPilM 

CD ROMS 

MTSUIfl 

UUM1 W., 2K)rn4,156KB^ tTaii''}£Hding. mrA-^asaion. 16 brf ciud 

FXBOi D' k-A. Clogt*« spaat. ?S0m&, -16 bit Cflrt .... 

TOSHIBA 

JB3#01 , im., dEHjfcte ?peKt 2^wiis, 33QK!B‘S, JlSfiK buter naifti-seesrafi, 
Kodtei phcteCD .. — -- 

PtflUPS 

PS.90& Dbubte sp^ed OD-BOM. T¥tijlti-Ee^ji]n. wdh 16 bO cttertAre 


IDE HARD DRIVES 


CONNER 

CP3CI1T4 .. . S195 

Cra)254 _ aSOfi* _ 5240 

.. 34&I* . .5289 

CP30544.._. . 54W . 5529 

Seagate 

STt239A . . 212Jnl3 . ... 5230 

STSSQA _ 2E5mb _ i24fi 

STSSSOA _ 34Qinb . 1235 

5tJ55CW 450mb _ S460 


MAXTOR 


NOTE BOOKS 


24Smb 

345nb 


IB hit Thinkpacf 
700 700 C 720 

4nig tm 

,. S459 

7SO 

rftTig __ 5099 


Toshiba 

4500 PCtillCIA 

fling .. 52^ 14.4 F®/ 

Bmg .. $449 ' Mottem 3369 

4600 SCSl'ASaplar ..' Sa'Afl 

Ifimg 5969 ' Bfheiwil...^...... ,. $109 

Wb pro^tUlD cmdll card Imud 


OVERNIGHT SHIPPING * $6 on 1-2lb packages 


20^0 Reatockirig fee en lelueiJs wflhin 30 Hays - Nd lelunds. after 30 iteys * 'Wanajity lEplacemenl only ■ All pnoes final * Pn'ces subbed lo chaoQE 


The Perfect Back-Up 
For An t World 

Accidents don’t happen in perfect worlds. In this world, it’s no accident that VALITEK 
is your best bet for Back-up. 

VALITEK invented the parallel/serial port tape drive in 1989 and continues to build drives as though your 
business depends on it. With sizes and models ranging from 320 MB to 5.0 GB, there's no safer, simpler, 
smarter tape back-up drive anywhere. No installation. No controller cards. No pre-formatting tapes. The 
very FIRST true Plug & Play tape back-up drive. 

Call now for our full line of products including our 128 MB 
MO drive and our BRAND NEW 1.5 GB mini cartridge drive! 

The Worldwide Leader in ParaUel/Serial Technology 

VALITEK 

100 University Drive, Amhert, MA 01002 
CALL: 1-800-VALITEK or 413-549-2700 
FAX; 413-549-2900 BBS: 413-549-7560 

See Us at CeBIT Hall 6, Stand C24/F23 
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Accessories/Supplies • Add-In Boards • Bar Coding 


Communicalions/Networking 


Polaroid 

Circular Polarizing Filters 
Tfte U/f/mafe dare Confrol 
And Contrast Enhancement 
Technotogy 



Polaroid's C-P Filters fc^ cofnpuliEr monitors fea¬ 
ture a two-byer circular polarizer and multi-byef 
optical cciaiings tt> provide the ulrimaie technol- 
oBV glare reduction and contrast enhance- 
menl - the difference is imiTrediate and dramatic. 
Because of the very efficient ambient light trap¬ 
ping properties of circular polarizers, Polaroid 
CP-Fikers suppress up to 99% of unwanted 
refleaed lighi and are as much as 14 rimes more 
effective than other filters in improving contrast. 
Most motiels also include an efeclrically conduc¬ 
tive coating that eliminates static and reduces Ltp 
to 98% EMI for electric field radiation. 

Polaroid producer a full range of optical qual¬ 
ity anti-glare filters in glass and triacetate to fit 
most9"-2l " monllon;. 

Polaroid Corporation, Polarteer Division, 
N2,1 Upland Road, Norwood, MA 02062 

1 -aOO-225-2770 Fax 61 7-446-4600 


Circle 264 on Inquiry Card. 


We Stock the Largest Selection of 
PCMCIA Cards and Drives 


Over the 
last year 
we've be- 
cofne a 
leading 
source for 
corporate 
America's 
needs for 
PCMCIA 
cards and 
drives. 


PCMCIA Cards 


* Flash 

-OTP 

- LAN/Ethernet 

*SRAM 

•I/O 

• FAX/Modem 

> DRAM 

-EXCA 

• Disc Drives 

We resell the SCM Flash Filing System 

PCMCIA Card ReaderA/Vriters for PCs 

- Internal 

• External 

- Type 1 H, III 


For 


Computer Modules, Inc. 

£350A Walsh Ave. 
Santa Clara, CA 95051 
Fait: {Am 496-1666 

the best in pricing call Tel. (406) 496-1881 


Circle 252 on Inquiry Card. 


Barcoding with 
Windows! 


WindowBar 


The bar coding software 
that’s easy to install 
and easy to learn! 

Ideal for 
Compliance ^ 

Labeling! 

■ Full-featured, Network-ready. Fully DDE compatible! 

■ Supports most popular symlxalogies, bar code printers 
and databases 

■ interaedve and automatic printing tools via Windows, 
not DOS. 

■ Full design capabdides; Full Windows implementation, 
fl Variable graphics (WYSIWYG) 


Call Now for a Free Demo Disk 

1 -800-289-6293 


Mayer Automation Group ■ ot Mayer Electric Supfily Co. Inc. 
3406 41h Ave. So., Birniiii^Tain, AL 35222 • (206) 583-3600 • FAX: (205) 323-0888 
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Communicating with a Higher Intelligence 

GMMSyn«4/CCP™ 

* High Perlornncince 16 MHZ 16 bilCPU. 

* 80X86 code compotible. 

* 4 Synd/Async Ports / RS232, RS422, RS485 
\2 Serial Parts wilK Full Duplex DMAf 

■ Uses Zilog fl5C30, 85230 SCC chip. 

' 512K Dual Ported Rorti (STD) 

f 1, 2 , or 4 MEG Dual Port Ram - opbonol). * ^ 

* 8k 1 fib, 32k, 64k Window Size (F^ograrnmable). 

' 8 Software SdedSabte and Shareable 

Inlerrupis. 

Two Port Com. Coprocessor olso ovaibble 
EGMMS)mc2/CCP™). 



GMM Ptpduds Are Alt Mode in USA. 


OEM and Dealer 
Inquiries Welcofne 


GMM fcttaofrA C mpu r u li u i i 


Qib&r PC/AT & PS/2 8530 bosad prodocis ovdilobfe. 
Exlramdly compeblrve pldng 

(714)752-9447 fox (714)752-7335 
18092 Siiy FM( SoiAh - mi, IrdMCA 92714 


Circle 257 on Inquiry Card. 


CONTROL 

ALL YOUR PC SERVERS 


FROM ONE KEYBOARD & MONITOR 

with MasterConsole® 

COMPARE QUAUTY 
AND PRICE PERFORMANCE! 

• Save Space, Cut Costs & Centralize 
Control with l(X)% Reliability 

• "Plug and Play ’ Any Mix of PC/ATs 
& PS/Xs; Supports All Video 

• Desktop CF 19” Radonount Models 
tor 2,4,8, 16 ICs, Expand to 64 

• Keyboaid Emulator for Error Free 
PC Auioboot and PC Operation 

• AUTOSCAN™ to Monitor All PCs 

• MouseShare™ for PS/2 & Serial Mouse 

• Remote Access up to 150 Feet 

• Thousands in Use Worldwide 
GSA Schedule for US Fed Govt 






1« ' 





‘ Wa other solution 
stacks upJ^ 


CALL TODAY! 
(908) 874-4072 X 71 


0 

RCI 


RAPITAN COMPUTER, INC. 10-1 Hene Court, Belle Mead, NJ 08502 Fax (903) 874-5274 


30-DA\' MOMKY' 15ACK Gli,\R,\NTEE FUl.L 1 EAR \V.\ RRAN'I’V 


CeBit'94 Booth mj4B09 

Germany - Eli;n£rCoinpuiertecbiiik,Tel: 49-52 1 -88!)877 Fax; 49-521-889925 
Japan - ProsidcCoip., Td: 81-3-3254-6131 Fax: 81-3-3254-6134 
The Netherlands - Artdeora B.V., Td: 31-1442-3313 Fax: 31-1M42-3443 
United Kingdom - Kemitron LTD. Tel: 44-244-536123 Fax: 44-244-531043 


Circle 291 on Inquiry Card (RESELLERS; 292). 


FRAME RELAY, X.25, SDIC, HDLC, BSC on the PC 

Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 

* Coprocessor based support with umversal PC interface. 

► Fraine Relays ANSI 11.617 AnneK D, atrtontalic 

cengestion contrat 

' 125: CCITT \m and ISO 8208,255 Logical Channels. 

' HDLC:LAPBor]ffiM,JS0 7T76. 

* SDLC: Priinary & Secondary, multiple addresses, 
t Lme^peed: 180 kbps (full-duplex], 84 kbps (haJf-duplei). 

* Test programs, built in datascope included for 
easy debugging. 

‘ High level interfaces for DOS, Cnk, Windows, OS/2, 



saihIKiia 

TCUHOMMLINICAriDMSLlNK 


Teh (905) 474-1990 (800) 388-247,5 
Fax; (905) 474-9323 
7170 Warden Ave„ Unit 2, Markham, 
Ontario Canada L3R 8B2 


Circle 267 on Inquiry Card. 
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HARDWARE SHOWCASE BVTE 


Communications/Neiworking 


Communicalions^eiwoiidng • Computer Sys^ms • Data Acquisition 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you’re asking “what’s 
CTir you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax fiiaiU interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex™ 

For the best value in CTI tech no logy-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today. 




RHETOREX 


Rhetorex, Inc,, 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel (408) 370-0881; Fax (408) 3704171 

All trademark:; ittcndricd by ihc syrnboE arc trademarks oE^ REteturex, Jnc. 

AEl other trfiilemarks E^ekmu. to titcir uwner^E. REiciorcs, Inc, 
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LET YOUR COMPUTER ZX) THE TALKING! 


Integratccl 

Voice/fax Mail 

Integrates major voice/fax applictatlorks plus 
program contrp] Into one full-featured: htgh 
performanct: softn'anc:, Pt>Al'/3EJ6/4iJ6 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, iRalogic, Bteom, Plko, 

TTl and Inud voice and ikK hardware. Supports 
up to 52 voice lines and up to 8 fax Hues. 

FJtmlware+Software Kits ^ A 

2 voice lines kit HtiirLs at Ij ^ U 

Fak'On-Demand iLne^-i 818-368-4566 or 818-368-8848 

SigmaTech Software 

Tel: (818) 3f^I32 Fau (818) 368-7859 

10801 mnuvdk Ave., Nunhndge. CA 91325 USA 
{Rese[Iers/Dejltrs/Oats,Triv Jie kl)ds aiv wclt-uitit) 


I Autojm ted Attendsjit 
I Unlimited Aiidiotex 
I Voice Mail 
I Talking Yellow^ pages 
I Telemarketing 
I Fax Mail 
I Faxon-Dcmand 
I Fax Broadcasting 
I Date/Party lines 
I Inti Call Back 


Circle 278 on Inquiry Card (RESELLERS: 279), 



SHUT^MOUTHf 


Let our 

Voice EVIail 
Call Processing 
Fax-on-Demand 

Systems db^^ur talking. Complete voice 
processing systems start under S300, 

r-800-685-4884 

Cl^ Oema (STO) 522 SROO*FAX (510) 522 5556 
TA LK /MS 
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LanFax/V Network Fax Server 

With Internal Hard Disk 


Single or IVIultMine 
Fax-on-Demand 
ASCII or graphics 
Fax Broadcasting 
Auto Fax-routing 
No dedicated PC's 
LAN independent 



VIDICODE iPfOi 

dataoommunications i 


USA Tel. {910)452-5600 Fax (910)270-2571 

Europe Tel. (+31 )79 617101 Fax {+31 )79 618092 


Circle 295 on Inquiry Card. 



Develop code on 
Burn DOS in ROM 
PC Compatible 


KS-2 XT equivatenl V40 CPU card S139 - ql 
Qptars PCMOA 1M ram 512K rran 2SGk NV srarri. 
3 sehai. 2 parald dock rmdern. AD. LCD, keypad. 
KS-7 AT ecpvatent V53 CPU cart S269 - ql 
Options; PCMCIA 4M on, 2M ran, S12K NV sram, 
5 saaat 3 par. dock VGA k^ybcxud. iqp. modem. AO- 


$139 up 


KILA 


303-444-7737 Fax 303-786-9983 

BoulderGoioisdo 80301-2842 U.SA 


Circle 259 on Inquiry Card, 


Rackmount Solutions 

flACKIWOLEffT COHPONEMTS - QTY 25 PflICENG 
Rackmount Chassis 1 9^x7^! T $ 183 

Rackmount VGA Monitor $531 

Rackmount Monilor Shsll $113 

Rackmount Chefiy Ksyixufd Drawer $2^ 

RACKMOLtNT PUTFORMS - Qty 1 Prlcif»fl 
RM&I36DX2-66EISA $1593 RMS486SX-33 $915 

RM&I36DX-33 $1136 RMS3a6S}(-33 $6G5 

RAClJJ^OtlNT CHASSIS -15 Models up to 2Q Board Slots 
SLOT CPU BOARDS - EISA/tSA 486.4fl6aX. 386, 3&6SX 
HACKfcflOUNT MONITORS - Super VGA & Monochrome 
RACKMODWT KEYBOARDS - High Duality Cherry KB 
RACKMODMT SWITCH - Videoi/KB up to 1? CPUs 
RACKMOUNT CABINET - MorJular from IV to 36' high 

Exclusive tnlemational D^bulor Program now Avaitabte 

:m \muEY 

TECHmutar ma 

2463 Armstrong Street. Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

Circle 274 on Inquiry Card. 





PC-based Solutions for 
Industrial Automation 


• Industrie! PCs & Workstations 

• Fnclosures and Card Cages 

• 466/386/285 CPU Cards 

• RAM/ROM Disks 

• IndustTFdl I/O Cards 

• R5-2J2/422/485 


1-800-800-6889 

1-408-245-6678 in CA 
Fax: 408-245-8268 


Advantech, 

750 East Argues Ave. 
Sunn'yvale, CA 940ee 


Afw UU-page 5ciltJf/ffli Gu/i 


Circle 248 on Inquiry Card. 






























Data Acquisition 


Data Acquisition * Disk & Optical Drives 


Measurement & Control 


I Rem Ole men I to ring? Unique measurement 
problem? These are our specialities. Contact 
Etexor. We’ll help you find a solution ...fast! 



• Stand Aione 
*Fre& Software 
•Programmable 

• Multi-addressing 
•Battery Capabiifty 

• Offsite monitoring 
•Slgnai Conditioning 
•tntergrated Systems 

• Unlimited i/O points 
•PC, MAC, DEC, etc 

ELEXOH ASSOCIATES 
phone (aai> 299-1615 
fox (201} 299-8513 
P.O. Box 248 
Morris Plains, N.J. 0795D 


Circle 256 on Inquiry Card. 



DaqBook/lOO™ 


Data Acquisition 

for Notebook PCs 


High-speed, PC paratFel-port connection 
2-chD'A&16-ch,l0O-kH2A'O 
32 digital i/0 

16 high-speed digital inputs 
5 counterlimer channels 
AC or battery operable 
MS Windows graphical software 


iDtech, 


Jftf tAMKr 1^ iriLtniitiAflaiLlaii'- 


lOMh. Inc. • 2S871Cirunin Rd • CImliHid, OH 44146 


(216)4}94091 Fax (216) 439409} 


Circle 258 on Inquiry Card. 




SEND TODAY FOR YOUR FREE 
CATALOG OR CALL 1-8QD-34a-0033. 


•A/D Boards 
•Signal Conditioning 
•Com nn unication 
•PC Instruments 
•Scientific Software 


METRABTIE 


KEtTHLEY 


FAX: 50B-ee0-0l79 



:CC»tVEnSICiWFiWE 


# STORAGE OSqiLiOSCOPE 


« SPeCtHUM AWAU2ER 


« VOLTMETER 


• TflAKSIENTRECOROER 


Circle 275 on Inquiry Card. 


® c S 5 qj 

"4MI 

V. c 

® -i: c > 

a o>.a>g 5 

mg “t# 
S « o S 2 
e 2o 

E«q o ® 


T 8 bits 20 MHz 

C OMPtiTER-CONTROLLED 
MEASURING INSTRUMENT 


"E : 

gi|s>; 

o S: 

(D Oq >» 

lisSf 

Sllli 

CO 3 


S ^ o « 


9-53 K d> 


sz O o 

.S>E » 

esT H-yj ^ O 

5^5 Is 

\ Q ^ 


CALL for FREE demo diskette and 

inlormation NOW; 

COMPLETE SYSTEM $998! 

TIEPIE engineering 
Tel: (31) 5106 9238 Fax: (31) 5106 9704 
Battenserreed 2,9023 AR Jofwerd 
The NETHERLANDS 



Ttc Classic Color Xrasportable PC 


• Available in 486-33/50/66 system orin a SKD enclosure 

• Build-in 10" color SVGA SONY Trinitron monitor 

• 6 Slots with 3 full 3 half arrangement 

• 2x5.25" DO and U 3,6" HDD hay 



^ Trans 2000, Inc ____ 

M 11558 E, Washifigton Blvd. Suite A, Whittier, CA 90606 


Tel: 310 - 90B - 6614 • Fax: 310 - 908 - 6819 


a: 

30 

CO 

i 

30 

CO 





Circle 26:1 on Inquiry Card- 


Ctrcte 289 on Inquiry Card. 


The Intelligent Solution For Data Acquisition 



DAP3^t(k^ 

AnaloK I/O to SSOKsampliE^s per secend 
1/0 to 2M samptes per second 
Dp to 5]i2 analog inputs on one DAP 
Up to I2& digital inpuWnutpails 
12-bit or iS^blt resolution ADCs 
FFT and FTR-filteringwitli on-board DSP 
CPU‘il86or i4B6 


Digital Signal Processing up to 16 MIPS 
H^24 MHz CPU with up to 4M DRAM 
20^ MHz DSP with up to 9GH SRAM 
DAPL”' Operating System 

• Idth- srandard conunandsi fCROSTA R 

* CuaUHii cununaadE in C 

LABORATORIESiT 


Send for FREE catalog and demo diskette. 2265116th Avenue NE 

206-453-2345 / fox 206-453-3199 Bellevue, WA 98004 



mSYSliM' 


Including a Philips CDD-521 write once drive, 
SCSi interface card, cable, software for CD- 
ROM and CIOAudio and 5 blank discs. 



214-380-0126 
FAX 214-380-4506 


2CD-ROM^ LLC 

481 9 Keller Springs Rd. 
Dollas, TX 75248 






Circle 290 on Inquiry Card. 
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HARDWARE SHOWCASE BVTE 


Disk & Optical Drives * Disketles/Duplicators 


Disk & Optical Drives • Diskettes/Duplicators 


SCSI IDE r FLOPPY 
SERIAL PARALLEL 

(Hi- Speed) (Bi-DireciionaJ) 

Host Bus Adapter/Controller 



Standard (7 SCSI, 2 IDE 2 Floppy* 2 Serial 1 Parallel)* **$175 
Enhatx^ed (7 SCSI. 2 IDE* 4 4 Serial* 2 Pamllel)*. *$195 

Price includes cables* software & complete documentation 



Control Concepts* Inc. 
Pxecullve Park Avcnui^ 



Fairfax* Virginia 22031 
Tfel: (StMri 92 ^9259 Fax: (703) B76-M1 6 



Circle 265 on Inquiry Card. 



Increase Speed & Fix ProblenKl 


Features: 


cti^ Diagnostic 


Benentsi 


Regulariun 
Status 
IndicaUirs 
Gold Cantacbr 


[itippoves SCSI 
Bus Perfomiance 
Q'Less Errors; 

Mare Reliable 
Data Transfer 
ODiogOQses 
Pfomems 
^AnalY/es Signal 


patent pending 


^plJiagnoiitEjdl 


Indi^tors ^ 

B Triple Shielding 
DuubleCalci 
20u'* Plated 
Con ocelots 
OEKlra Heavy 2G 
HCignvVire 


^WoTos^ Of 
Important Oala 
DFa^ef 
Perforntance 
DTesI Cable 
Integrity 


Circle 262 on Inquiry Card (RESELLERS; 283)* 






PS/2 50 50z 55sx 60 70 80 PT’O 

IffTERNAL OeMS *- U^y lieusaifasa tii^ perfemfmee nsfsiatxirtent or ta co-Essf wrSti on^n^ tBM iinve. 

Comp^fi^ OtK S.StoSJ, DSf2ZoizimiNowSt, kicMEsiDf or SCSt-ZmiciecharmtcormHef,lafii (Wffl, 
movtmg kit. rltlm i powr/' mimal, ^ (m iscltt^ svfmrt. 

lD6mb, ISma, IntemaJ Seagate IDE Onva KiL*..**.*.*.*. * . . .*.. $333 

125mb, isms, InlemaJ Maxtor lOE ...*_ $414 

24Sfnb, ISma, Inlemal Masftor lOE i SCSI Drive Kit ..... $479/$430 

340mb, 13ms, Irviemal Maxtor IDE 1 SCSI Driva Kit ...* . .. $&49/'S626 

540mb, B,5ms. Internal MaiclDr SCSI Drive Kit_ **„.*****,.*.*.*.,*— .$9(43 

trO&gb. 9mis, Internal Connor SCSI Drive KH.....*....*..*. ... $1,353 

■pa^TitoderW'W3o:5B6~[^SE^^^SSP®^ 

4^b/10&nb Hard Dnw Kit ♦159/1*59 

12STnb/!?4Smb HhfU Dmra Kri ♦Z54/$949 .l»rt(2^'IS=4ai.f!i(rlta'Kbii(s Jte: 


Odi cirul Tk^dtllics ^ * to ^jy Msngf Satmfee 

1 .iqq.@T-S6L€-1 '' 191^1^ 

■ WB IP Td= (514) 9H1.9473 OjSM H> ip« 

Call for your FREE Catalog loday' Fm; (514) 9Bl-5D3a ht fittv E5T;»«i4iii 


Circle 284 on Inquiry Card. 


AX 1000 DISKETTE DUPLICATORS 


RAPID REPRODUCTION 

Simple Fast Smart Reliable 

Formats,copies 
& verifies 
New High Speed 
Controller Brd. 
Op to ISO 1.44 
MB /hr 

100*0 OODiskeite 
Life Cycle 

* Reliable Teac 
Drives 

* I year warranty 
^ (except drives) 

* 30 Day warranty 
on drives 





Victory Printing Disk Factory 

B smi-727-DISK 1.1475) 


Automjtic4l]y loads* rnrmats. ciipie^. 
VLiirii;!* and PRINTS THE LABEL on 
3-5 & 5,25 diskcitcs! 
lUc’vigncd for use vvjlh n network or 
utiy appEkiktbn fm dislribuling dat;]. 
Perfect for serialising or otherwise 
idemilying speeifie Jiiskettcs. 


Metoty \kW ■ 
Ptuerpn\cs f 

Wc.n Ainfcrvm I ji. ,Stiiic ^.ini 
fS 12J 4Sf k J>M 11 I'as f51 A5nJ!t8fW 


UNFORMATTED 

360K 

1.2MB 

720K 

1.44MB 

2.8SM 

Time for 1 Disk 

40S 

68S 

SOS 

SOS 

SOS 

Disk Cfipied 

iOS 

!7S 

20S 

20S 

20S 

Disks/hr. 

360 

211 

180 

180 

180 

Disks/8 hrs* 

2880 

1688 

1440 

1440 

1440 



TECHIMOLOGIES 

aORRORATIOIM 


4995 TIMBERLEA BLVD.* UNIT 9 
MISSISSAUGA, ONT. L4W 2S9 
TEL: (905) 602 9270 FAX: (905) 602 9279 


Circle 271 on Inquiry Card. 
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Keyboards • MoHimedia 


Laptops & Notebooks 


Money Back Guarantee & 1 Yr. Warranty 


Saves 60% desk space. Foot¬ 
print 273 X 15.2 cm. 100 full- 
travel tactilly responsive keys. Standard left-right spacing for easy touch 
typing. IBM XT/AT PS 2 compatible. Many language versions available. 

To Order In Europe Call: 44-306-876718 

1 ^: 44 - 306-876742 

Euro House * Curtis Road * 11 Old Water Yard • Dorking * Surrey • OK RH4 l EJ 

Circle 255 on inquiry Card. 



Popular 

Space-Saver 

Keyboard 

^9 



Elma offers high quality industrial ruggedized 
keyboards. Features include: 

• 19” rack mount k ey boards 

• Take 1 U or 1.75” space 

• Over 25 models to select from 

• Available in fuU travel and membrane types 

• IBM PC XT/AT, PS2 compatible 

• US and International versions 

• Spring-lock front panel 

• 8mm, 2 button trackball with serial output 


Call Elma at 510-656-3400 


lELMA 


Elma Electronic, Inc. 
443S0 S. Grinimer Blvd. 
Fremont, CA 94538 
Tel: 510-656-3400 
Fax: 510-656-3783 


Circle 298 on Inquiry Card (RESELLERS: 299). 





Desktop Video 


Motion Capture VGA-TV Converter 



■ Captuns vidso to AVI itls • Suparior anti-llichar IRter 
al 320 * 200 10-1 Stps ■ TV 8^ Mdtsttor display glirylfariwjely 

• a, 16.24-1511 color • RGB, S-VHS A Composite oulput 

- DOS ^ Wincl[3ws SL^jport ■ WirMlowfi fluppOft 

• Sn VMS & Composite input • PAUNTBC switch 

» Fne* Uevetlopmefil (Ut ■ Hotiz. Ovarfljrujgr-Kar &witcfi 

• Sound Blasiflr sijpport U SS 200 (PC Presenter) 

US$ Z70 US$ 000 {Video Presentef) 


DISPLAY RESEARCH LABORATORY 



Capital Autonnation Inc. 
Tel.: 1-704596-6120 
Fax: 1-7CW-S96-9595 


International inquiry; 
InflTel.: (852) 402 1165 
Inn Fax; m2} 415 2739 


Circle 288 on Inquiry Card (RESELLERS: 287). 


Notebook Expansion 

riie Easy Way 


LapStotion Expansion 
Systems and 
CableMate Port 
Replicators let you 
attach any desktop ^ 
peripheral or PC ^ 
enhancement card 
to your notebook in 
one eosy step. 

Models with one to 
seven slots and bays 
support most popular 
notebooks. 




-S. 

4—i 


-Corporation 


Ttie PoriQbte Peripherals People 

1214 WHmingfon Avenue / Soil Lake CHy, Utah 84106 
O01] 466-9797 FAX [801) 485^5204 Toll Free [800) 866-9797 


Circle 251 on Inquiry Card- 

Most Cost-effective Pen Based 
Personal Information Processor 
Meets Your Specific Needs. 

tnfoman 

- Model J: 

For project 
design 

* Model CFXt 
Universal Fax 
computer 

Programmability | aVery easy-to-uae 4GL lor differeni infor- 
matton processing 

■ Development System on VGA PC for 
downloading the appllcatrons 
Data Compatibility [ * DOS Hle system compatible 
»dbf» wkl, pcx, bmp, txl, etc, 
compatible 

Communication | nSZ32, Modem, Fax, infrared. Radio fre- 
quency links available 

Cost I Very reasonable 


DIALOGUE TECHNOLOGY CORP, 

2nd FI., 38, Ching Shing Rd., Wen Shan District. 117, 

Taipei, Taiwan, R.O,C. _ 

TEL; 886-2-9327660 *= “ ^ 

DIALOGUE 

FAX: 886-2-9317814 TECHNOLOGY 

Circle 288 on Inquiry Card. 
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HARDWARE SHOWCASE _ BVTE 


Monitors & Terminals 


Programmable Hardware • Tape Drives 



STAND-ALONE LCD MONITORS 
STN Color or Monochrome 


pufll' 

Sco«J 


f 1 ^ Q C I in troduces its new high quality, high brightness color 

I LCD monitor in the same case as the popular Monochrome veTsion^ 

■ 640 X 400,256 Colors, VGA compatible, 2 CCFT backlights 

• Driven by ISA Bus Controller Card, no CKiernal power supply, optional CRT output 

• Adjustable desk stand, folds for wall mounting or portability, 1.75Kg weight 

• 197 X 14?iTim display (9.4 inch diag), non-reflective glass face 

• Contrast ratio of 15:1, 200ins Rise and 150ms Fall time 

J Q I Monochrome version 640 X 4S], 64 gray shades. 

I Wide viewing angle. 

Also Available 

• Mobile/Industrial model sealed against spills and splashes in rugged drawn aluminum 
housing with optional swivel mount 

• Touch Screen Vemion. Capacitive techrmlogy. Provides high resolution, fast response, all 
glass scratch proof opUcaLly clear sensor. Complete with built-in controller and software. 

To Order In Europe Call: 44-306-876718 

Fax: 44-306-876742 

Curtis Read • 11 Old Water Yard • 
DorSfrag • Sumy • UK RH41EJ 


SS^TSUSX 


Circle 254 on Inquiry Card. 


Let your 

"true colors shine 
through" 

when you advertise your 
computer products in 
BYTE's 

HARDWARE/SOFTWARE 

SHOWCASE 

OUT newest, affordable, 
4-color advertising section! 

Call for more details: 

(603) 924-2695 
or (603) 924-2598 






"High speed scan rate at a fraction of th 

Introducing our DWG Analog Controller only S2G9 
Hardware: 8 jaufafe'iTQ Udi aaefag LrtpiJis. ■ 4 aEiaJo^ * 2 

□pl4cafLy is^Hated 'digital Inputs '* Z ■solfliBd A reiisty auipuli • 2 
iransiee&r digaal i^idfhub' Qt^ ixsard r>S4SS - SK-aKiainnaJ F|am * frtu 
EPTOM pfT3ftTRrn gpaoe 

Software: Pro^raitinnacita wllli IBM XT/ATr^Gni'^i^ ciEirrt^a^ii|>^{i and 
EPROM progtiiirirr^er .qr the DVi/C Programmefs Ctevfilcpmom'Syeteim * easy 
uee: owe Laddac tpglc.Cdffi'plIar or our neV IDW -'C' arigLI&tt atyta raat.UirMi. 
softwarei - Spftwarff-system fUTWtkirrg ter ^ oLout j-iPl.C pr<7t 

Indiidea iixajmpE^ aoUwaru * aEsd roirioteJ/G h^wnrk^:}jy![:'!5^:i!Tij^ 

DfgttaE ObnUoflur SlS4 RestTTmatir 

fJletwofkNode $10® Ladder Lcgte 

Operator imerface saS9 Prft9rBinmer& 

Pros wUh any purchase - remote U’O neiiwoikabto soliwore for aJI de 
Procjmmmirt^ stjrvjoes availatilfi 
1-800-668-2707 leh (519* 850-0637 laic (519) 


DAVISON - 


S99 

STBS 


Circle 280 on Inquiry Card (RESELLERS; 281). 


UNIVERSAL/GANG PROGRAMMERS 


ALL-07 



Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TTL... 

programming and testing needs with one unit! 

■Supports virtually ALL 
programmable devices. 

■ Supports DIP, PLCC QPP* 

SOP, PG A - up to 256 pins. 

■ Gang pmgramming 
option for production. 

■ Free software updates via BBS. 

■ Algorithms approved by 1C 
Tnauuf acturers. 

HHO Systems TEL {510} 623-8860 

\ / 44388 S. BRIMMER BLVO., FHEMOKT, CA 04338 FAX (510) 623-99Z5 



Circle 269 on Inquiry Card (RESELLERS: 270). 



Save time. Save money. 

Our wide range of C prugrummitble miniature 
cofiErotler.'i are ideal for contml applicarions, ttaia 
acquisition, and test imd raeasureineni. Compact and low 
Uhe Uttle PLC2” alx>ve is 2")c5'“ and $195), these controllers are prograrnmed with 
our eajiy-tO’Uso Dynamic dcvt’lopmont system. Our conuoilers feature digital 
po, aDOt and tMCs, relays and solenoid drivers, R,S 232 /[iS 4 rrt serial ports, battery- 
hac ked tnemory and ttm e/daTe clock, LCl>s, keypads, enclosures and more' 

1724 Pico&so Avenue 24-liour Informal ion 


Davis, CA 9>6l6 
916.7513757 
916J53.5H1 FAX 


Service 916.755.0618. 
Cjiil from jour FAX and 
follow the instrtidions. 


Circle 273 on Inquiry Card. 


3480/3490 & 9-Track Tape Subsystems 
1/4“ DAT 8mm Optical 

Windows Software Now Available 




• Tape Backup and Restore 
Make Your Own CD ROM 
with our CD ROM Maker 

• Optical Storage from $995.®® 

• Fujitsu Quality Drives 

CALL 1-800-938-TAPE 

Get The Very Best For Less 


^ 1 


Laguna Data Systems 

7340 Smoke Ranch Roadn Suite C, Las Vegas, NV 89128 
Tel: {702J 254-2648 • Fax: {702) 254-0910 
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Tape Drives 


Tape Drives • Business • CAD/CAM 



Circle 263 on Inquiry Canf. 


Desktop 9-Track Tape Subsystem 
il-seiUng 9-iraek system on desktop. 

Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring tell AMSI data interchange to 
iBIW AT, PS/2 or Macintosh, glvang your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems indode DOS or Xenix compatibie 
software, coupler card and cables. High rellabiiity 
1600 Of 6250 BPI capability may be used for disk 
backup as weii as data interchange. 

Cali as todayf For details and 
rjlIOf CTOJ?"* to order: Fax (618) 362-4061 

Phone (618) 862-sa22 

9621 Irandale Ave„ Chatsworth CA 91311 

©19109 Qualstar Corp. 

AI3 produLJt and company names and trademarks an the exclusive property of tfrelr respective owners. 

Circle 265 cn Inquiry Cant, 


Telefonn Automates Forms Data Entry 

Eliminate data entry, 
reduce response time and turn 
fax machines and scanners 
into data entry 
terminals. 

• Recognizes hand print, machine print and 

• Creates forms optimi74:d for recognition 

• Stores information in leading databases an 

• Includes editing and verification system , 

• Broadcasts blank forms by fax 

• Single and Multiuser versions available . 


!■ 

k' 

fT-, — 

marked circles 

d spreadsheets 

Cidl today 800*659-8755 

Cacdiil^^ 

i y i t t f ^ 

531S[eV{;iuAvi;nue,Blde.B 

lEbE/L// tti/ Solana a«ach CA 92ir7^ 

VflfSJon LO Phone 615/259-6444 * Ffll 6i9/i5^-645tJ 


Circle 311 on Inquiry Card. 
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WIKTBK 


WinlaX CorparaliDn 
laci South Str&Qt 
Ufayett&, IN Aim 


(80 0) 742 - 6809 


The first printed circuit- 
board prograni for the IBM 
PC. and still the first choice 
for designers of 2-sided 
PCBs, occasional users, and 
educators. The program’s 
features include unmatched 
ease of use, continual 
design-rule checking, auto¬ 
mat tc pad shaving, trace 
filleting, soldermasks, and 
siikscraen. smARTWORK 
with autoroutinp is $895 
($495 without) and has a 
30-day mcney-back guar- 
rantee. Cal! (800) 742-6809 
or (317) 448-1903. 


TAPEDiSK software turns your SCSI tape drive into a DOS "disk': 
Assigns a DOS drive tetter to your tape drivel 
Works with DOS, Windows, and Windows For Workgroups! 
Ful! use of your investment - Use your expensive tape drive ail the 
time, not just for infrequent backups. 

Easy to use - Easy backups make for frequent backups. 

Now save valuable data to tape as easily as saving to disk. 
Direct data access - Read your data directly from tape. 

No need to restore data to disk. Save data directly to tape. 


Supported tape drives 

HP JetStore-Conner Python/Turbo 
J#t 3 tg^^l Py tti on - Wa n g D AT- E xa byte -So n y 

SuoT'' Lege c y-W an g T E K-Ta n dberg 

Coiorado PowerTape/DAT - othere. 



USD 


$249.” 


Denmark Distributor 

Vitek Danmark Voice:+45 46 49 25 61 Fax:+45 46 49 20 90 

Nordic Countries (Norway, Sweden. Finland) 

Tandberg Data Service AS +47 22 95 13 51 Fax:+47 22 95 13 55 

USA and Other countries 


TAPEDISK Cor/wn/fton 800-827-3372 Fax:715-235-3818 


Circle 272 on Inquiry Card, 



f the fastest 


International Marketers: 

Sell your computer product 
growing markets today! 

REACH 78,000 LATIN AMERICAN 
BYTE READERS 
Now you can advertise in 1, 2, or 
all 3 Latin editions of BYTE: 

BYTE Mexico 
BYTE Brazil 
BYTE Argentina 
Give Liz at Global Ad-Net a 
info: 603-876-4311. 




more 
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SOFTWARE SHOWCASE BVTE 


Data Acquisition • Database 


Utilities • Windows 



rEE£48S and 
VXlns Control, 
Data Acquisition, 
and Analysis 



Computer-Based Instrumentation 

Free t994 catalog of hardware and software for computer- 
based instrumentation. Features instrumentation software for 
Windows, Windows NT, Macintosh, UNIX, and DOS, 
including LabVIEW, LabWfndows, and the new 
LabWindows/CVI. Describes IEEE 488.2 interfaces, plug-in 
data acquisition boards, VXfbus controllers, and signal 
conditioning accessories. Customer education classes also 
detailed. Includes tutorials and glossary- 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(51 2) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 


== FAST LOAD ^ 


FILE-WISE DISK SPEED DP 


BEYOND DISK CACHE! BEYOND RAM-DISK! 


■ Keeps files you specify in E/XMS lor access 

■ Works aiDRc or Id speed up existent cacha^T^AM disk 
M Unlike cache, your files do not ^Inedlessly flushed 

outofXMS, bulare always ready for insM access 

■ Unlite BAM disk, no need lo copy files/recocflfluce 
appiicaliODS, rwBXMS wasted on granularity slack 

■ Reduce LAN traffic. Speed up DOS ^ WIN. Usk< 5k 

■ Price; $49 VISA. MC, AMEX 


OMEGA POIHT Inc. 

^BirtKiRd. FramliiQliam, MA 017101 

TEL (508)877-1819 
FAX (508)877-0915 
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POmt & PRECISION 

Scientific Graphs and Statistics 


Advanced Capabilities in a next generation 
product. Used and tested by over 35,000 
scientists and engineers worldwide. 

Error-free performance, total ccntrol and 
flexibility, hundreds of templates and samples, 
full support fcr all types of data files, ease of 
use, and free tech support make Plot-IT 3.0 
your best scientitic graphing software choice. 

We are so confident you will Find Plot-fTS.O for 
WINDOWS to be an indispensrble research 
tool, we offer a 60-dey monev back guarantee. 

PftCGRAMMING ■ 

PD. Bdx - Hasifm, Ml ABUU 



Caff Now: SIT-m-Om 


Circle 262 on Inquiry Card. 



dBASE Data Entry 


The TfansTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

COMPUTERVIIISi; 

302 N. Winchester • Olathe. KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 
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advertise to BYTE's 500,000 
computer professionals 
in this section! 


Call for more advertising 
information: 

(603) 924-2695 or 
(603) 924-2598 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a urviqua classified section or¬ 
ganized by product cate^ry to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork, 
Advertisers should furnish typewritten copy. 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2®A" ad has more space for 
descriptive text (850 characters is the maximum reconv 
mended). 

DEADLINE: Ad copy Is due approximately 2 months 
prior to issue date. For example; November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Swanson at 603-924-2656. 

FAX: 603-924-2663. 


RATES (Jan. 1994) 

3^ 5-11 12 13 

_ )glH5 ISSUfli iMua iMute 

rxvy 

1 ad $696 $668 S586 $557 

2 ads/lssue - - 557 529 

3 acfs/tssue - - 529 501 

1 ad $1,392 $1,336 $1,170 $1,114 

2ad&/FSSue - - 1,114 1,058 

3ads/lssus - - 1,058 1,002 


ACCESSORIES 


BAR CODE 


RADIOACTIVE? 

PfcK It on yoor PC wKfi Jhg RM-BO RAPWTXJN MOWHOR 
5«ry qf pftntea pert Dsl«qlE: ALPHA ■ BETA ' (3AMMA ■ }(-RAY, 
MicfoR. IDDQ ilmfis ihs rosoMicn df ^tandnrtj i^untei?. 
Exealiani rof iraddng RADON GAS. Rftd awfcw- Itew: Vqrsion 3,i 
+ WlhClOWS, Ptot -Backend ■ Oam® Rays ‘Cfeuds* Foods 
GfliWltile kirPC MA^^INE rqvlm. Tutw 

ViSArtrtCVeURO Pftane Nrt Mtisfied? Full raiiiw), 

800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Coro« 

4^90, Wllminfltor, DE 19507 $ 14ff. 50 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC wHh EXTENDER 
Split signals Midi COMPANtON/P€ EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to BOD teet. Contnot up to && PCs 
with ofiQ k^ytHiand, rronftor and mouse. 

CYBEX CORPORATION 

4912 Heaeare+i Dr.. Huntsville, AL 35005 

Phone: 205-430-4000 Fax: 205-430-4030 
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Portable Reader 

* AA Batloty Operated. S4K or 256K 

* Option to prompt Operator with Tour 
recorded voice PromptsI 

* 4x20 Supertwiat LCD Display , 36 Rubber Keys 

* Real-time Clock 0uitl-ln tor Daternmo Stamps 

* 2 Built-In Inventory Programs 

* 3 User Defined Programs, & 3 User Data Files 

* Wand. CCD, or Laser Scanner input 

* Doubles as Non-Portable Reader 

* Serial Interface and Keyboard Interface 

* Reads 2of6, UPC/EAN, 128. Code 39, etc, 

* Uploads with furnished Programs or Xmodem 

* 2 year Waiwity on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete wHh Steel Wand - $799 

* New Smaller Size - weighs only 12.5 oz. 

Worthington Data Solutions 

SOOA Mission, Strest * Santa Cruz, CA BSOeO 

WS 4Sa^93a FAX4(ia 45B-99B4 800-345-4220 


BAR CODE 


Portable Bar Code Reader 

>- Lise aa a POHTABLE, WEDQE, or SERIAL 

> 9V Battery Operation with Lithium Backup 
23£16 Supertwiat LCD DIaplay 

>■ 54 Key Keyboard with Separate Numeric Keys 
>■ Real-time Clock Supports Date & Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wand, CCD. Laser, or Serial Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

> e Buitt-tn Inventory Programs 

> Up to 250 Programs Can Reside In Memory 

> Create up to 250 Data Rles per Program 

> Up to 250 Look-Up Flies In Memory 

> Built-In ClalGulator 

> Supports HAYES Compatible Modems 
>- 64K Memory with Data Compression 

> 30-day $$ Sack Guarantee ^ 1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

ISOOlUMiSZ (gi7)S71-9D15 FAX(81T)SBS-E23Z 


VGA Splitters 

* Corneet 2,4, or more monitors to your compuler 

« Bright and crisp prasentatian aimultanaausly on alt 
moiltars • Guar^ntHd 

• Works wllti all VGA, SVGA, and RGB monitors 

• SmaQ durabls moiol case. MADE IN USA 

* Extension cables availaJUa 


HSR rECH/VOi-OG/gflo 055 4-30 

San3aAna,CA (714)641-6607 0VV" T37"ll*tgT 
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BAR CODE 


Labeling Software 

On EPSON, IBM, OKI, or LaserJet. Easy 

WYSIVyVG design. Any format/size. Up to 120 
fields per label, 1S text sizes to -readable at 
1(XJ’. AIAG. KMart. Sears, MIL-STD. Penneys. 2of5, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 

(408) 458-9936 800-345-4220 


Bar Cade Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard or to any ADB port 

* Reads 2otS, 120, UPC/EAN, Code 39, otc. 

* External or Internal attachment on PC 

* Wand, CCD. Slot Sedge, Magstripe or Laser 

* T’wo Scanners par Reader 

* 10O-i- Configurabte Options 

* 2 Year Warranty, 30 Day $ Back Guarartee 

* Direct From Manufacturer 

* Tof) Rated by Independent Review 
4r Complete with Laser Scanner - $1295 

* Complete with Stainless Steel Wand - $399 

Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-993S 

800-345-4220 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

>- Emulates Keyboard: Works WHh Any Software 
>■ Date Appears as Keyboard Input 
>■ Uses EnharKjed Decoding Algorithms 

> Accepte Ward, Sbt/Badge, CCD, Laser, 
Magnetic Stripe Reader, & R3232 Serial Input 

> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW densHy codes 

> Auto-Discriminates Between Bar Code Types 

> Easily Programmed wHh a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 66 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 
>■ Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 

> Complete Unit wHh LASER Scanner - $1065 

> Complete Unit wHh WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 
(KIO) 6434452 (617)571-9015 FAX (817| 685-6232 


Cordless RF Bar Code Wand 

A cordlsss RF bar code wand with a range of 100 
feeL Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Reai-lirne remote data collection for 
$495.0ptional pocket beeper for long range - $255 
It's an exclusive from the PC bar coding leader. 

Worthington Data Solutions 

(4D8> 4S&-9938 (fiOO) 345^220 


YOUR SALES MESSAGE 

abfjyi ttw 5fi«dal computer pnaJuct or Bervico 
itiat you provKie belofiga In print 

THE BUYER'S MART 

can help you reach cunputer pretesf^ortale and 
pfoduco valuable iTuquirles for your comp^yl 

Gall Margot Swanson for more inlormallon 

603-924-2656 

or 

Fax: 603-924-2683 


SCANMEK SALE 

USA Mack 

• WELCH ALLVN Bleel Wand wAkeoder $249 

• SYMBOL Lf)»r LSaOOC^ LTtTOO or 5P400 wMecokr mS* 

- SofhvaffiWedge |[X3GMW^^4Hi>Waeda'PSCL^fSl2S<- 

• Meg Stripe Encoder/Reeder (2 or 3 Erte) $1099+ 

^ Prim smtwAre $i 49^> Softwaiei hwi Aswb. Teds 

« P05 Products < 30 Day $$ Back < SPANISH DepL Avail. 

BA^COOB INTBRNATtOmi SYSTmS (BIS) 

12140 Savem Way, Rl^erekla, CA SE503 (WS) 27D-0016 Int’l 
(a00lK34252 US ■ (800)219-51 ?8 CAW - FAk teO&) 270^0920 
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THE BUYER'S MART 


BAR CODE 


Bar Code Printing Software 
LobelWorks for Windows 

> Prtnis alE Popular Bar Co<ie Types {19 Types) 

> Desktop Publishing Feaiures: WYSIWYG. 
Scalable Fonts, Rulere, Guides. Lines, Shapes. 
Page Zooms [25%^00%), Templates 

>■ Rotates Text, Bar Codes, and Omphics 
>■ Supports Windows Compalible Fonts 

Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

> Rich Text SupportL Mix Styles, Types, & Sizes 

> AulomatlcalJy Prints Serial Numbers 

> Imports & Exports Graphic Files: 

TIFF, GIFF, BMP, PCX, WPG, WMF, TARQA 

> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix] 

> 30-day Money-Back Guarantee, $206 

• • * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Rega! PaiXway, Euless. TX 76040 

(800)648-4452 (817) 571’9015 FAX (817) 685^6232 


NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM! WE OFER Quality * Performance Va lae 
A lUll line ot R£AC]EFt0 - PHINTHHS - POrtTABLE$ > BAR 
CODE readers fob NOTEBOOKS - HEWLETT-PACK- 
ARD SCANNERS MAGNETIC STRIPE READERS. Our 
neadars plug und play with your exlsling sysliorn wlinout add- 
lllonat soeware. CALL ABOUT OUR 30 DAY GUARANTEE • 
TECHNtCAL SUPPORT • OEIATVAH DISCOUNTS. 

INTERNATIOKAL TECHNOLOGIES A SYSTEMS 

Eastern USA (aDQl B2D-1Eafl 804-272-01311 Inti. 

Western USA ISOOl 228-9407 804-272-0357 Fu 


inquiry 655. 


DOS & WINDOWS BAR CODING 

Bar cede readers designed for fast, reliable, cost- 
effective data entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser etc). Bar Tertder for Wlndiows designs 
labels on screen & outputs on almost any printer. 
DOS printing, loo. Generous reseller discounts. 
Great warranty. 30-day money-back gtaranlee. 

Seagull Scientific Systems, Inc, 

15127 N.E. Z4lh, Suits 333. Redmorld. WA 98062 

BOO-758'2001 206-451-0966 FAX 206-451-6902 


BOOKS 


Earn Your High-Tech Degree 
While Working Full Time 

Higtr-Technaiogy Degr&s Aftsma^ves ^ows how 
to get your college degree without quitting your 
job, attending night scfeol tor years, or breaking 
your budget. $21.95 + $3. 75 s/h. Use VISA/MC. 

Professional Publications Inc. 

Dept BOB. 

(800) 426-1178 


Inquiry 658. 


C++/DATABASE 


C-H- Ubmrfas 10 access and fsx tjoltroni your dsiahssai 


SyPlUS & OiaPLUS C+i Ubraries for Sytase & Oracto 89.08 
SyPLUS h OraPLUS w/Bourcfl rads $589.00 

FAX & UnFAX C** tibmries 1^ Sfbase ADrade Si 2^.09 
^ FAX & OraFAX w^rra codfl 9529 OD 

Other C++ Products; 

In-dsplh vIdiiD couFSfl, DDS/UNIX examplss. suppait 1249.00 
The C*+ TOOLBOX, MSAVln, DOS Ubranra $39.00 

Thi C++ TOOLBOX w/sqiWM coda £289.00 


Umversa! inhrmahon Systems (Uniinhi 

(BOO) 793-T491 

72 Van Riepen Avenue. Jersey City. NJ 0730e-a»06 


Inquiry 659. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PO 

indejoef LFF“ sottwflre 

NEW VERSION 3 

- Connutfl up to stic slep rnctors slmutteneouBly. 

- Liiieflr and Ctrculsr Intarpalatlor. 

* New featum to accornmodBle machlnB contrat. 

- DOS davica driver. Supef MstimL. 

• CAD-CAM IntOftiBce avaiteibte. 

fs. C0ffnMltqfi.1422AinaitfAw. 

Ao u ity Systems R«iyiL pa i son ( 2151657-030 

' ^ FAX. (2151857 7815 


Inquiry 660. 


$249 

VtSAArfC 


S-DCAJ>-CAM 

PowBT packiid BOBCAO-CAM hooded widi tUm savino tralures is the 
pmlerTed crioira lri the inttustiy. Autamatic Nlets. eomiriji, neding, 
IQOOx zoem. verify data, machinabla loots. Aulocad’* loiadsra. 
[iatckibtilf. Iml psit) simulation. -cUtlDr comp, macfos. Bdtltin fimc- 
tioits • are just a few of (Ik many featvrffi avalbitift. used on ell 
of G-rade machines It also posts bo tlw Indaw-LPT dlnactly. Only $995. 

PC-CNC Bench Top Mill • $3,500 

B i S X 8.5- Titi M-1000 IS perted tor smalt parts manulartLiriho, 
prototypinp, jowalry mailing and utgraving. J-Dl 

BOSCAD-CONTRQLS 

600 501 '2066 310 397-6362 316 337-6676 (FAX) 


Inquiry 661. 


CD-ROM 


FREE CD ROM* 

CD ROM Sampter contahs completotflroctorles, Inior- 
activo dornon^tratians, and fully functional a^llcation^ 
frofii ALL of Knowlsdpe Media's CD ROM Libraries... 
12titfBS in all! 

Plus $2{1 wortti of coupons for Ktiowredge 
*$6.95 sftippinQ and handling MCOrak, VISA, MC acDBpted 

7b onter coll: 

1 eOO 78 CD ROM or 916 872-7487 

KNOWLEDGE MEDIA 

436 Nunneley, Pamdise, CA 95969 


Inquiry 664. 


CD-ROM Networking for Pter-to-Peer Networlts 

Introducing OFTI-BTET* JLite 

OPTl-NET Utc tmpkiyfi fLtta caching and prcfctching 
technology to Improve the response times for clients 
shailug CD-ROM fesi>yrees on peer^o-pcer networks. 
Call for your free catalog featuring our line of CD-ROM 
solutions Including the complete OPTl-NET software 
ftmily, OVn-CDcaclfe^ c:iyfioM caching, multi-drive 
CD-ROM hardware, and networked CD-ROM litlesl 

ONLINE COMPUTER SYSTEMS, INC. 

IhajihKAX InTormailon Hotline 501-Ml-2126 
301 ^ 2 a- 57 CM) or PAX uA it 5 tH^ 2 a^Z^ 3 . 


Inquiry 665. 


New and Updoled CDROM Title$ 

Cfca MS Wihdtws CQRQM. Thsnds ot Windows prarms..J2S.95 


Giga Games CDROM, Games for OOS/WIndcms....$39.95 

SpacB and Ashonomy, Tfisrids NASA images/data.$3^,95 

C User Group Llbtaty. C source code Dec 93...$49.95 

S4mlel MSDQS CDROM. DOS Sharewareffreeware.$29.95 

QRZ Ham Radio CDROWI, FCC CaHsign Db $ Shmrar.$29.95 

Hebbas OS/2 CDROM, 08/2 Shaiigwarc/Frwwart...,,$29.95 

Source Code CDROM. 950 Mb scutce. OOS/Unlx. .$39 95 

Gutanbe^ PmJscI, LlktolurB and docs.......$39.95 

IJntn! Opaiating Sys, 386/496 OS, X11, M\ sre..,$49.95 

FmeBSO Operehng Sys, Ver 1,0, kml sre, X4 jNU ..$39.95 

Ubrls Britannia, MSDOS Tflch/Sd/Englriefir.^....$69.95 

X11 R5/Gnv CORQM. FuH sre, SPARC binaries.$39.95 

Nebula lor NeXTSTIP, PrgmB fdr Intel NeXTSUP.$59,95 

Ada Progtartmung CDRQM. Ccntpilers. source, docs ....,....$39.95 

Amtnet CDROM, Amiga Sliarewata/Freeware....$29.95 

CDROM Caddlfls, LrfetimB Guaranies..$4.95 

Top quality DDRDM$. 100% salisRed or loll rurund. 


WALNUT CREEK CDROM 

4041 Pike Lane. Slo D-212, Concord, CA 94520 
1-800-786-9907 VEsa/MC AMEx, Fax: 1-510-674'D8Z1 

Inquiry 666. 


DATA INPUT DEVICES 

Bar Code. Magnetic Strip© Reedere for rnterocomputers 
A terminals. Including IBM P3/2 A othars, DEC. 
Macintosh. ATST, CT Vvyae, Wang. All readefs comecl 
on the Iksytxmrd cable & are transparent to all sotlwnre. 
UPC 8 39 print programs, magnetic encoders, & 
portable readets are also avallabfe. 

TPS Electronics 

4047 Transport. Palo Alto, CA 94303 

415-856-6333 AppleUnk: BARCODE 

1-800-S36-5920 FAX: 415-e56-3e43 


Inquiry 656. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANa'LASER/MAGNETIC CAflD CONNECTIVITY 
- KeytxMid wedges dnteftisl/EXtei^ 

PS/2, and portabtes 

" RS232 wedges lor WVSG, LJnk, Kkrttion lemvnals 

• Bar code and label prirtling software 

• Fiji two-year yvananly 

• 30-Day Uonay^^ack Guarantee 

• Extensive VAFVDeeler Drscuunts 

46560 FrBtnorrl Qlvd.. $uHri 105/FranK, CA 04538/fSIOl 440-2S7P 
800-686-4BAR FAX: (510) 440-2873 


CD RECORDABLE 


Geared to CD^hnology 

GEAFI, thi uttlmili CD-Rficurdable IddI iDraBy CD-Sliiutard 
ft YOU demand a sfmpit. easy to u» sototlon to cieale CITs, GEAR 
Is everything you nasd GEAR supparls aU maj|ar CD-RecardBra: 
JVC, KodS!, Phibps, ftlooh, Sotiy and Tamaha. GEAR hs awaHaUfft on 
DOS. Windows. Appla Maentosh. Sun Unix and Hewlett Padtard 
Unix, , 

Elektroson 

America, 31 Waterloo Avenue, Serwyn, PA 19312. USA 
lal I- 215 - 660 - 9038 , ta* 

Europe fi Asia, p 0, Boii 24%. SGQD DK Etntfviveri, Tm NefferMs 
isf 31 - CO) 40 - 515065 . lax 31 - JOJ 40 -S 14920 . 

E-mail □eklm#gci.-kun,r^ _ 


Inquiry 662, 


CD-ROM 


^ TOSHIBA Jk TEXEL NEC ^ 
:t:SCSI INTERFACE:!: 

^ MEDIA VISION TRANTOR ^ 

• CO-flOM TT7LES, MAC & DOS 
- CD-fiOM CAddifB & ACCB$SOHm$ 

Computers at Large 

Saratoga, CA 

Dedicat&d (o CD-ROM technoiogy. 

Plejuse Cau. Few OuR Pflict UST 
000-642-4194 » 400 255-1001 

Fax 406^255-2300 VISA & MasterCard aceepled 


CELLULAR PHONES 


TWO CELLULAR PHONES 
WITH ONLY ONE NUMBER 

Our cellular software will allow you to 
change phone numbers and elec“ 
tronic serial numbers on 

MOTOROLA * MITSUBISHI * PANASONIC 
NEC • RADIO SHACK • NOKIA 

WHY PAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $495! 

We can also sell you a hand held 
cellular phone with your existing 
number for only $395.00! 

Cellular Press 

421 N. Rodeo Dr. #15318. Beverly Hills, CA 90210 

Phone: 310-209-2174 
Fax on Demand: 305-346-7674 

Call frem your fax handset and foltow the voice 
prtMTtpls to receive comblele technical specilications 
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COMMUNICATIONS 


DATA RECOVERY 


FLOPPY DISKETTE 


PC VOICE MAIL KIT $1795 

* Voic© Processing on your PC - Software and 4 
line feoard induded * * Orcter Taklrtg • AUDIOTEX • 
Voice Messaging • Never miss another calM * 
HUNDREDS OF USES ■ Don't pay $1,000s 
CALL TODAY FOR Free DETAILS * 2 yr warranty 

Amerifax Services Corp. 

57£ W, Market SU 115, Akion, OH 44303 

(216) 253^767 • (216) 762^050 Demo 


Inquiry 668. 


COMPUTER BOOKS 


COMPUTER BOOKS at a discount 

Our free catBlog lists books from Over lOO publishefs.15% 
discount. Peisooal technical service. Netwoits. Windows, 
C++,CDROM. UNIX, CICS, OOP, Inlemel, Macintosh, hw 
architecture, TCP/IP, Novell, Peniiuin^CompuServe 
70007,1333 from Ifitennet, Nffty-Sarve.MC, VISA, AMEX, 
DISC, JG8 cards, Woridwde shipping, 

CompuBooKS 

Rt 1, Box £71 -D 512-321 -9552 

Cedar Creek, TX 7861 2 Fax 512 321 -4525 

800 - 880-6818 
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COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year cowers at^dents, 
theft, power surges and rrrore. One call does it all, 

1 - 800 - 800-1492 

SAFEWAREj The Insurance Agency Inc, 

PD Btjx 02211, 29(29 N. High S(,. Cdi^bup, OH 43202 

Now avellahla in Onlariohl 
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CROSS ASSEMBLERS 


Simulators 

Disassemblers 

PseudoCorp 

7ie Thlnnble Shoals Btvd. Newport News. VA 23606 

(B04) 873-1947 Fax (804) 873-2154 
_ BBS [804) 873-4838 _ 
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DATA RECOVERY 


Data Recovery & Repair 

* High Success Rate/Fast Turnaraurid 
■ £4 Hour Service Available 

• Lowest Prices on Disk Drive Repair 
' Clean Room 

We Repair MFM/RLL/SCSl/ESDI/IDE 

AA Computech, InCs 

28170 Avenue Crockor StefltOS, Valencia, CA 91355 
(aOO)360-6M1 (805)257-6801 Fax (flOS) 257-630S 

Inquiry 672, 


Ontrack 

DA TA RECOVE RY 

• Professional service recommended by major hard 
drive manufecturefS ' Expertise In virtually every 
opeialing system a media storage device • 24-hfOur 
support with weekend, priority. & on-site service 
available * For fast, successful results, call; 
MN:1-BQ0-B72 £559* CA: 1-800-752-7557 
UK: 44-81 -074-5522 - GERMANY: 0130-B15-198 

CQfp-HeBdaiDBft^: £3gTfluTyPrivg,EdinP^gTO, 


Jape & Optical Data Recovery 

Any Taps, Optical, Cartridge ol any format whettier 
partially overwritten or damaged, Vogan the world 
leaders in Tape & Optical Data Recovery can recover 
any data anywhera on the surface, ttscoveries from 
1/2". I/4T DCSOOO, 4mm, amm Exabyte. DEC TKxx, 
3480, Worm, Magneto Optical etc. 

VOOON International Ltd. 

USA: 405^21 -25S5 Fax: 406-321 -2741 

UK: +44 (0^ 734-800042 Fax: +44 {0)734-800040 

Conversion & Duplication Systems & Bureau 

Inquiry 674, 


DATA/DISK CONVERSION 


THE#1 CHOICE 

in disk & tape conversion 

for many leadlr^g corporations, govemmenf agencies, 
law firms, and campanias in every Induatry-wortd-wide. 

Free test * Satlalaction guaranteed 

Graphics Unlimited Inc. 

3WXJ Second St, Norlti, Minneapolis, MN 55411 
(612) S08-7571 FAX: (612) 588-8783 
l-eOO-745-7571 


Inquiry 675. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5(XJ0 formats including 35^", 51^”, S'" disk 
formats & word processors. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for nxjrie info. 

Pivar Computing Services, Inc. 

165 Aflingrton Hgis. Rd,, Dept. US, Buftelo Grove, IL 60089 

(800) Convert (708) 459-6010 


DISK DUPLICATION 


FUU SERVICE DISKETTE DUPUCATION 

* All disk formats, 100% virus checked 

* Available in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also avallatile 

Manufacturing diskettes in the (AS. since 1978 

Syncom Technologies, Inc. 

1000 Syncom Drtve, MltchelE. SD 57301 

1-800-843-9862 


Inquiry 676. 


E-MAIL 


WEEMAIL and Tickiesl 

Simple and Inexpensive E-Mail 
and personal planning 'Tickler 
- One Price for any size networtt - $149.00 

• Unique screen handling - 

quicker and easi er than even a mousei 

• Works on any Netbios network 

• Call for a FREE sample disk 

W.E. INC. (800) 300-9054 


Inquiry 677. 



3-5'' FLOPPY DISK 
RELIABLE Sl DURABLE 

* W 0 are a manufacturer under the licence 
of Sony corporation. 

■ Our disks are all 100% Tested a Certified 
Error Free with guaranteed Clipping Level, 

* Available products: 2HD, 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 
are also available. 

* Duplicator Sl wholesaler are welcome. 

INMARK IND. LTD. 

(HK) 

1A Man Fooog [ndustriat Bidg. 

7 Cheung Lee Street 
Chai Wan, Hortg Kong 

Tel: (B52) 558-2203 Fax: (852) S97-370O 

YHC CASSETTE IND. LTD, 

(TORONTO) 

75 Saintsbury Square, Scarborough 
Ont. Canada M1V 3K1 

Tel; (416) 321-1179 Fax: (416) 321-6451 


inquiry 678. 


FLOW CHARTS 


FLOW CHARTING 3 

[ FRiEHOLv I * reaofejuofi print mjis... 

I-.J——t dtQi metrixgrlaser /onlY^ 

*Mulll-rMiBe cliarts... i $2S0 

pOFtrall or landBcspe 
- IntiporVsxpftfl, capfliXiHise 
^ shapes, 10 torrte, 4 line stytes 

Caff for free ttemo cfek.' 

PAHON & PAHON 000-525-0082 eiL 1317 

Se 1a re 0 o r p a rat I en Guchnna cr., M»e»i Hill, CA 9603.7 


Inquiry 679. 


WINDOWS FLOWCHARTER $129 

RFFIbw 3*0 is a professional drawing tool for 
ftowcharts & org. charts. Requires Microsoft Win¬ 
dows: 200 shapes auto adlust m size: diagonal Nnes 
and curves: auto line rouiing and re-routing; OLE 
server stick on a shape to odriQ up a sub-chart; 
Import/export bitmaps and metafiles; Call for free 
tri^ disk 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, GO S0538 
Plwne: (303) 663-5757 FAX: (303) 669-4839 


HARDWARE 



Upgrade slow 386 with 486 50 or 66 
Mhz motherboards* from $198. 
♦MADE by IBM-3 YEAR WARRANTY 

486 Systems from $698. 

1 Year Parts^ UFETIME LABOR warranty 

Money Back Guarantee 

Fulmark Corp. 73 Spring St., #407, NY, NY 10012 

1 (800) FULMARK or 

(212) 274-1194, fax (212) 274-0803 

$198 


Inquiry 660. 
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Inquiry 673. 





















































THE BUYER’S MART 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independeitt Provider, serving the Dealer, 
PnofessionaJ, Corporate, Government, and 
_Educational Buyer since 1985 

APPLE II® & MACINTOSH® 

SYSTEMS ■ PARTS > EXCHANGE REPAIRS 

Caft fora Ca/a^D3...800“274"5343 

INTL: 617-275-*600 • FAX: 617-275-4846 

205 BURLINGTON RQAD ■ BEDFORD. MA 01730 

Inquiry 681. 


HEWLETT PACKARD 

Buy - Self - Trade 
LaserJet ColorPro 

DeskJet DraftPro 

RuggedWrtter DraltMaster 

Electrostatic Pfotters DesignJet 

HP 9000 Workstatbns and Vectras also availatste. 
Ted Dasher & Associates 

4117 Second Aye., S. dlmllrighBin, AL 35222 

Ptione: (205) 591-4747 fax: (205) 591-11 OS 
_ (WO) 636-4033 _ 


Inquiry 682. 


DC POWER? PC APPUCATION? 
*We have solutions 
*12, 24,48,72,125,250 VOC 
* Panel Mount, Rack Mount 
Computers and Power Supplies 
'Sates and Service Support Since 1976 


TRANSDUCTION LIMITED 
5f55SP£Cr/?iyiW WAY, BLDG. 23 
MtSSfSSAUGA, ONTARIO, CANADA L4W5A1 
U.S. and Canada Sates 1-mh2S8-042T 
International: 

Tel: 805-825-1907 * Fax: 905-625-0531 


Inquiry 683. 


HARDWARE/COIWPUTERS 


NEW! 2QmHz n^hit FORTH Singta Board 
Contmer wm Bch W-m m, 3€h B-bli D/A 

TDS2020 FOflTH CONTROLLER 4N0 D4T4-iaOG£ft-4’)(3- board itses 
Hitwhi ifi-tti tW537 CMOS Iip, Scnem sferv 3MIPS. bul rana jui only 
31^ Oft-board bIgD-Ittvei sasy POPTH tanauMo and assatnMer-iid mbd 
hir In-ociUt nniulUanl Lfp to 512K NVRAtiT 4^ PflOM. Attacb keyftwd. 
Icdjt'CjHftalHfils. InteiT^i. muttHasklng, walchitog llmer. editor 33 bO. 
ExRS-ZiZ, 300uA dsU-kigqliigl Froe icady-mndfl sottwiro solutnns. 
PfOQum wHb PC- u« lor tMeniiMi cootToi, dah-ioaglna, Irspeclton, 
robriia. nmda timtHiflflna, es. $*» t2ss]. STAflIifl PWK Si». 

Wa liOWfOR mAfiSf SabHX-nramf 

Sae/fg Company tel; ( 716 ) 425-3753 

fax:(716) 


EurcifHan TechitDlogy 


1 ) 425-3335 


NOTEBOOK PERIPHERALS 


Auto Power Adapters 

Car adaptera available For mcksi portable computara and 
printers. PropMelary deaigriB Prom Empire Englr«ering, 
ihrousb dBtrtnuliorr, or OEMs, 
r Smal package with high efficiency 
- Ptuga between oomputer and ll^er receptsr^ 
*$9eio$12S • Deelgpiw] STKl made In USAII 

Custom adapters designed ftF OEMs * Serial interface cards 
lor Texas Instrumfinfls, Toshlha. end Eyerex/Ssnyo. 

Empire Engineering 

Caifomia USA 

tel 0057543-281S tax 805/543-2820 


inquiry 685. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 

Free catalog 
Call 1.800.622.3345 

ScITech n your source for Ihe best veke in sdanuNc and 
sottwere. More lhan 7S0 proctucis. 

1.312,472.04+4 2231 N. OIvtsoum Am. 

FAX 1.312.472.0472 Cfscaeo, B. 60614 


Inquiry 686. 


SECURITY 


FIGHT PIRACYl 

★ Th© New EVERLOCK -k 
SOFTWARE COPY PROTECTION 
New Option Bctard Safa-New Remole Registration 
New CPU LOCK-CD ROM LOCK PfiCl rrujro 

* EVERKEY HARDWARE LOCKS * 

Az-Iech Software, Inc, 

GaW for a aD1 East FrenkUn, Richmond, MO e+OBS 
FHBE {ai6)77fl-27O0 

Demo (800) 227-0644 fax tei 6) 776^3W 


Inquiry 687. 


THE ULTIMATE SOFTWARE SECURITY 

• 8 TOPCOPV family ^ UNCOPIASLE copy prutacltan 

• STOPVIEW soEtwara enCrypfiOri 

• NETUMIT network license rrtalefIrK) 

*DOS. Windows. Madnloeh. OSi!^ stippod 

• No source code changes required - tor ANY of our prod¬ 
ucts iin ANY anvlronmenl 

• Our products desircy AU. ol our compPlition 

■ Cell tor FREE rfomo disk, or to c^scoss our products' 
MANY options 

Bfit CofTiputer Systems^ Inc. 

14105 Heriiago Lane. Sitwr Spring, MD 20906 
CTfl/TBY *BB1 » 888/679-2224 * 301ffl7M0fl4 * FAlt:ailV4EO-754S 


Inquiry 688. 


LANS 


The $25 Network 

Try the 1st truly tow-cost LAN 

• Connect 2 or 3 XTs, ATs, 386s, 486s 

• Uses serial ports and null modem cable 

• Runs at 115K baud - approx e5(X) bytes/sec 

• Runs rn background, totally transparent 

• Share disks and printers, etc. 

•Needs only 15K of RAM 

Little Big LAN 

The most flexible network 

• Peer to Peer LAN to 250 nodes 

• $75 total software cost, not per node! 

• Link via serial, parallel, or Arcnet 

• Link via Ethernet or Modems soon 

• Mixed mode routing 

• Typically only 36K of RAM 

Skeptical? We make believersl 

Information Modes 

P.O. Drawer F. Denton. TX 76202 
Tech 817-387-3339 Orders 800-628-7992 

Hours 1-5 MorVWad, 9-5 TuefThu/Fri CST 


Inquiry 684. 
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Cop's Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
05/2, Networks, Windows, and CD-ROMs 

LINK Data Security 

IfiU: + 45 31232350 Fax: + 45 31233443 

New: Access Control by DlalC^s 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security, Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEL/SERIAL port, 
Co unte rs/Rea l-Ti me ■ C lock. M ullf-p rod uct/ 
feature licensing. DOS/UNIX/OS2. Also, 
access control system and disk drive Jocks. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Cirote. Littleton. CO 00122 

(303) 770-1917 FAX: (303) 770-1863 


inquiry 669. 


SERVER MIRRORING 


NoAStop Network 

The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

• Server Mirroring 

• Uninterrupted Processing 

• Continuous Backup 

• Any Network Operating System or 
Server environment. 

Nonstop Networks Limited^ NY, NY 
_ 212-481 -a4flfl. Fax 779-2956 

Inquiry 690 . 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

EverylWng you will ne«d to PAdta^v, Obslnbula, and SNp Your 
Scftwarel’ From maiiuBls and bindws to maitots and 

LABELS • LABELS • LABELS 

For your dtsKotles. plain or cuslofn printed 
ddl maliiit dr laser prinEar,,. Irad BBitiples 

^••FREE CATALOG--- 
Mice & Assoc iatBS 

6SB6 MonElcelk] Dr,, Ohestor. OH 46069 

Phone/Fax: 513-777-8586 


Inquiry 691. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog 93QS2 

Call 708 390-7744 

or1a)(70«39O-98«6 

PolyQuick Co. 

1243 Rand Road, Deg Plaines, II60016 

Inquiry 692. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full feauired, head^down data entry 
with two-pass verification, edit language, 
operator slats, much morel Designed tor 
the PS/2*. PC, XT, AT or cempaUbles. 

PCs IFWI $395 UN versioii aval lable 

FREESOdaytriai 

Computer Keyes Tel: 206^778/8443 

21929 Makah Pd., Few: a06m'S-7210 

Woodway, WA 90020 USA: 000/356-0203 


SOFTWARE/EDUCATION 


DfRfVf^ NOW HALF-PRICEl 

A Mathematical Aaslalant camblnes Ihe 
powr ot computer algebra with Ihe ease of a menu- 
driven interrace. II suIvbs symbol I c 8 numeric 
equations, and does calculus, frig, vector £ matrix 
algebra and more. H Is programni^le, 8 pJete In 2 8 
3D. Suggested Ust Price now only $1231 
Req: MS-DOS PC compalible 4 512K. 

SOFT WAREHOUSE^ INC. 

3660 waialae Ave. Ste. 304. Honolulu, HI 96822 
Ph: (808) 734-5801 Fax: (808) 735-110S 


Inquiry 693. 


SOFTWARE/ENGINEERING 


New Interactive SPICE!! 


PC,DEC, Alpha. Uadnlesh < Model Ubrartes, RF. Power 

• Windows & Windows NT ■ Mon Than SdOO psrts 

• l3SncE4 Real Time SPICE * Waveform Andlyeis 

^ Analo^lxed Simulation * Foil SPICE prograim 

• Schematic Entry starting at SSS. Complete 

- Filter Design jjyHtema, 

P.O. Bm 710 San Psdm.CA 9013341710 Jrill 
(3101333-0710, FAX f3IGm3-96SS 

Call tor your Ffee Demo and inlormatlon Ktt, 


Inquiry 694. 























































SOFTWARE/ENGINEERING 


SOFTWARE/SCIENTIFIC 


UNIX ON CD-ROM 


Spice Age*4W 

Windows AnaEog Circuit Simulator 
The folio wing and MORE at under $1000: 

•AC> DC, Trarsfent, Fourier. Tomperalure anaPysis • FuBy 
axpanctable library - Analog & digital oomponaale 
• Transmission line pnmilive • Real signal node names 
- Graphical real dm* " Grouip delay ■ Compooanl sweeping 

Tatum LabS/ Inc. 

1267 N. Sito Ridge, Arm ArtMX, Ml 48106 
313-663^010 


Inquiry 695. 


SOFTWARE/GRAPHICS 


TIFF, PCX. TAHGA. GIF DIR. BMP. OCX. EPS. WMF, WPG, PICT, iPEG 

AccuSoft Imoge Format library 4.0 

{new version) 

‘Tlj§ imsi mmpfstvnsm raster support Hljrafy twi msficer 
Import, export, oonvsfl, display, and prim all aEiove tarmatsi 
Includes several sample pregnms wdffi source code. Supports 
all la^uages. Rirmal Bompallblltly guarameedt G3, G4, TiFFF, 
multi-page images etc. Rptale, zeom, scale, culor reduction, 
Bharpsn. specHl-alfects ate. Versions for DOS, Windows, WT, 
Watdom, OS/2, and others. 

AccuSoft Corporation 

P.O. Box 12S1, WestboFO, MA 01581 
C6QQ) 525-W7 (506) 896-2770 FAX (506) 696-9862 


Inquiry 696. 


CAD/CAM/CAE Devsluper^ Kits^Winilows/DaS 
NEW REIEMEr TG-CAD Prnfessional v.5.0. 

Raptoces TG-ProfessionaJ ¥,4.0. Indudes upgraded 2D & 3D 
gaoinairk davalaptnani klls, DXF In/Gul ralaaaa 12 and 
(NEW) TG-CAD Draw v.1.0. All in C, This four pari 
devalopmani kll te truly 'Tba UlUmala CAD/CAM/CAE 
Pnogramnirng Engine,' Comes with or wrttioMi source code. 
30 day guaranlea. Free 3D page technical paper. 

DISK SOFTWARE, Inc. 

109 S. Murphy RcJ., Plano, TX USA 75094^9971 
Tel {214) 423-7208 Fax {214) 423^7280 


Inquiry 697. 


SOFTWARE/MATHEMATICS 


ORSY5 - $299 

OPERATIONS RESEARCH SYSTEM 

• Unaar prognams up to 3000 by 15000 

• Mixed-integer and discrete linear programs 

• Nonlinear ^jective and quadratic programs 

• Transportation and Transshipment models 

Eastern Software Products, Inc. 

P,0. Box 15328, Alexandria, VA 22309 
(703) 360^7600 Fax (703) 360-7654 


Inquiry 698. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 360 programs for WindowsH DOS^ Mac, 
Amiga, UNIX 

800-775-6745 

RpckWarc 4251 Kipling St„ Si4(e 5SS 
Scientific Software wheat Rkige, co aoqaa 
(303) 423-5645 • FAX (303) 423-61T1 


SOFTWARE/TYPESETTING 


PCTgX 

The next step 

beyond desktop publishing 

This complete publishing system makes all 
your documents look their best. There Is no 
limit to what you can do with PC T^. 
Systems tor DOS or Windows 

PC TgX excels at typesetting: 

• High quality books and articles 

^ Scientific notation/math formulas 

• Professional technical documents 

• Foreign languages 

PC is the difference 
between average and expert! 

Personal T^, Inc. 

800/808-7906 or 415/368-8853 

12 Madrona St.. Mill Valley. CA 94941 
Fax: 41S/388-8B66 


Inquiry 701. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 

Multl-Volcfl and MulU-Fax am coaipleEa devate^manl C tcoAtHis to 
Bccf S3 all the Fealures tor loost voice and taK processing bosids 
availrtile today, B helps wie MtATVilNE VOICE (andi^) FAX 
AFPUClATlON in /itkiules. Many etompte p€DdrarTii$ and tibreries am 
derhifved vdt h tully -ciofnnwnlsd SDUica ends. VISA/MC Annpldd 
Mulll-Vblne tor DIaLogk:, Rhgrtorex. or pQwerlir» 11^ $599 
Multi-Voice for Sifiigle Line Wsrtaon Baard; 599 
Mulll-Fax for CAS (Intel SalleFAXtticin): $169 

ITI SOFTWARE 

Fax-OrhDemaDd for information: (514) S3S-2216 


UNIX Clone for $39.95 

Trans-Ameritedh presents LINUX Plus and BSD CD- 
ROM Latest versions of LINUX and BSD with X- 
windews. TCP/IP development environmants- 

ALL SOURCES ARE INCLUDED. 

I REAL UNIX POWER tor |tio PRICE of DOS ! 
ONLY $ 39.95 

Trans-Ameritech Enterprises 

2342A Walsh Ave., Santa Clara, CA 95051 
403^727-3033 FAX 408-727-3882 


Inquiry 704. 


UTILITIES 


PEN PLOTTER EMULATOR 

FPLOT turns your pnnter into an HP pen plotter. 
Fast ht-ms, no jagged Jines. Vary line width, color. 
Screen preview - zoom. pan. Works with most 
CAD programs. Supports most printers. Requires 
□OS 2.1 or higher Sl19+$3 S&H. VfSAA4C/ChWMO, 

FPLOT Corporation 

24-16 Sleinway St.. Suite 60S. Astoria. NY 11103 

718-545-3505 


Inquiry 705. 


Serial Troubles? 

Watch Your Serial Port Problems 
Disappear with EtATASCOPB^ 

DATASCOPf shows you the data that Is trans¬ 
ferred between serial devices, A must have for 
problems with your computer, mouse, modem, 
plotter, any serial devicel 

Only $d9,9SiJs from SEIMAC RESEARCH 
Call 902-468-3007 

for a faxed brochure on this amazing utitity 

Inquiry 706. 


WINDOWS 


fORBIGN LANGUAGES 

Arabic. Hebrew^ Russian, Chinese^ Japanese. 
Indian, S.E. Asian - all the worirfs languages In 
Windows. Full support for mixing Arabic, Persian. 
Urdu. Hebrew + English. Chinese and Japanese 
type vertically/horizon tally. Easy to use I Prom 
$143.95. Call or write the WioLanguege"' experts* 

Gamma Productions, Inc. 

Tel 310-394-8622 Fqx 310-395-4214 

710 Wilshire Blvd, tl609, Santa Monica, CA 90401 


Inquiry 707. 


SOFTWARE/MODELING 


STATISTICS 


Announcing GMS 2,0 from Probots^ Inc, 

Enstesl & most powerFul modeling &. simulotiori tool □vail. 

■ fflin Super Sjir^ad Sheaf. Super LFs^sr Intarlsce $ inFetFlsetil 

Agent Madeilitg eapablUtle&F 

■ Spadly & validate rmdsFs, mn slmulaitiDriG, analpa tesu^, dpQfnlu siys- 
tems 5 generlte spM;lac:iilar graphics ii minuteaF 

■ No irainluQ of (trogrotfimLng romilreiH 
* Ideal lor planning and predicting taaka! 


M now lor tpecial Iniro prices! DEALERS WANTED. 

Ptobot$, Inc. 413 - 586-8929 

ao DarrMHi Fto^, SHe.. 3307 OAA CSph 

Nemhampton. MAoioso owwaim-Easy 


NCSS 5.x Series - $125 

Hasy-to-Lise rnanua & spr-ead shaai. Muiiipia ragra^iori. 
T-rests. ANOVA (up to tO Tactors, rep. measures, 
covarianceL Faracasllng. Factor, cluster. &. discrlmlnanl 
analysis. Nouparamatrics. Crass Tabulation. Graphics: 
hielDgrame. box. scatlar. elo. Reads ASCIVLotus. Many new 
add-ar modules. 

NCSS 

329 tofth 1000 EesL Kaysvllte. UT 04037 

Phone: 801 -546-0445 Fax: 801 -546-3907 


THE ULTIMATE BBS 

FRSi FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, inrteimet Access 
and more and all FREE. Gall from home or office 
up to 14.4K and download for FREE. (rVS/1) 

217 - 793-3663 

CLiSEorTHf Sarvlcs 4l&-2Q1-442^ 


Inquiry 699. 


Inquiry 702. 


Inquiry 708. 


SOFTWARE/SCIENTIFIC 


VTfX Scientific Desktop Publishing 

• Scalable Fonts - Font effects • Typeface cuslomlzation • 
Equations * Tables • Graphics • Foreign languages • 
Muiri-iingual spell & hyphenation < iDE • On-line help • 
Dos, Dos-32 and Windows versions • From $1 
‘T^ofTomorrow^-NotJcesofAMS, Mardh 1991 
CaJI now for a FREE DEMO DISK 

AAicroPresSj. Inc* 

68-30 Harrow Street, Forest Hills. NY 11375 
Tel (716) S7S-1016 Fax (71S) 575-8030 


Inquiry 700. 


TRANSLATORS 


sofiNvare 

TRANSLATORS 

FOBTflANIVtoC PU3 [Subset G) to C 

CMS-2M to Ada ASSautfiLY (FAL-11) to C 

METAMOftPHOSIS CUSTOM Translatois 

{Lfeef-defined) 

Call or write Toi' product brochure to: 

J, H, Shannon Associates, Inc. 

P.O. Box 597, Chapel Hill. NC 27514 
(910) 929-6663 

Inquiry 703. 


/nfemaf/oira/ Marketers: 

Sell your computer products in one of the 
fastest growing markets today! 

REACH 76.000 LATIN AMERICAN BYTE READERS 
Now you can advertise in 
1.2, or all 3 Latin editions of BYTE 
BYTE Mejcico • BYTE Brasil • BYTE Argentina 
Give Liz at Global Ad-Net a cell today for Tnore infa; 

603 - 676-4311 

Inquiry 709. 

march 1994 HVXE 





















































YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax I Let them know you saw it in BYTE! 


tMiatry Mdi Fage No. Photie No. 


Z90 

2Cl>^OM.LlC 

261 

2l4-3a(MJl26 

61-6® 

A 

ABACUS SOFTWARE 

134 

0O(M61-43ig 

23;; 

ADAPTtC f TflAKKffI 

255 

exl.23 

500-904-2766 

63-64 

ADVANCED LOGIC nESEARCH 

59 

714-381-6770 

55B 

ADVANCED LOGIC RESEARCH ^IWTT) 95 

714-581^770 

67 

ADVANCED MICRO DEVICES (N_A.) 

162-153 

BOD-222-9323 

SfiS 

AGFA GERAEfiT (JNrq 

44 

444-81-56(5-2131 

66 

AfFECH lIVTEHNATIONAL 

109 

900-682-5184 

65 

AlJ^N Kl^DWLEDGE SYSTEMS 

138 

600-223-4277 

319 

AILMICRO 

246 

800^-4933 

550 

AlJB( ELECTRONICS 24flSD 2-3 

800-531-5369 

* 

AMSRA COMPUTER CORP (N A) 

328-33 

eOO-2(X}-1488 

* 

AWBRA COMPUTER CORP (N AJ 

44^ 

800-200-1469 

2*a 

AMERICAN ADVANTECH 

260 

800-500-6859 

66^9 

AMERICAN MEGATPENCS 

103 

8(XhB92-9&43 

70 

AMERICAN POWER CDNVEBStON 

94 

5aO-80Q4APC 

7^ 

AMERICAN SMAIX BUSINESS COMP 

115 

doct. A2 
918^54544 

209 

ANGOSS SOFTWARE INTERNATIONAL 185 

4i6-sea-5orr* 

244 

ANISAD 

252 

80&-05t-1113 

175-176 

ANTEX ELECTRONICS 

214 

3t^:^5;S‘30^^2 

* 

APPLE COMPUTER INC 

IS 


234 

APPRO IMTEF»WTIONAL INC 

245 

900-827-5484 

192-1B3 

ARCSrm GRAPHIC SYSTEMS (EUROPE) 39 44040-54747-lit" 

192-193 

ARISTO GRAPHIC SYSTEMS (U.S.) 

39 

800931-7048 

194 

ASK ME MULTIMEDIA CENTER 

42 

612-S31-06C3 

72 

ATI TECHNOLOGIES WC 

142 

905-882-2600 

73 

AT+T MSCROELECTRONICS 

106 

80CP372 2447 

249-2S0 

AXICWAATIC 

252 

Ala 920 

905-602-9270 

530 

AXS COMMUNICATIONS (INTL) 

277 

-^48-^S13B13CI" 

2S1 

AXONtK CORP 

263 

801-456-9797 

450 

B 

BIX (N A) 

277 

50CWS5-4775 

74-75 

BOFtLAND INTI 

11 

5D0-335'6454 

7B 

BRltlSH AIRWAYS 

38-37 

5117596 


BYTE BACK tSSUES 

218 



BYTE DECK 

215 

503-924-2596 


BYTE DECK (NA) 

2m 



BYTE REPRINTS 

217 

60!>924-2Sie 


BYTE SUB MESSAGE 

205 



BYTE SUBSCRIBERS 

213 


311 

C 

CARDIFF SOFTWARE 

265 

SOB^B-8755 

S3B 

CHAPLET 

4018 21 

4886-2-298-6989 

537 

CHAPLET 

4CIS 23 

-f986-2-298-9989 

501 

CHERRY 

MaKROSOHALTER GMHH (INTI) 

212-213 

449^-3150 

504-505 

COBALT BLUE 

ADtS 18 

404-51fr1116 

77-78 

COLORADO MEMORY SYSTEMS 

12-13 

80(M51-t»97 

79 

COMPAO computers (NAJ 

8-9 

500-345-151B 

502-503 

CQMPEX INC {INT'L} 

7S 

714-KiCF7302 

80 

COMPUTER ASSOCIATES 

127 

80<L225-S224 

217 

COMPUTER I3ISCOUNTWREHSE 

^239 

dapl. 26500 
e0CFS5O4COW 

252 

COMPUTER MODULES 

2S9 

405-498-1681 

506 

COMPUTER QUICK (IHTg 

266 

415-961-8330 

m 

COMPUTER 8 CONTROLS SOLUTIONS 243 

800-775-3525 

21B 

DOMPUTERLANE UNLTD 

247 

B1B-6&4-8844 

253 

DOMPUTERWISE 

266 

60Ch2SS-3739 

305 

CONNER (liA-J 

115 

800-4NT-BKUP 

2B5 

CONTROL CONCEPTS, INC 

282 

800-522-9259 

* 

coPiA internatiokal ltd 

196 

708-682-8598 

52 

COREL SOFTWARE 

43 

500-421-8006 

170 

CREAPVE LABS INC 

73 

aoo-oge-LABS 

207-205 

CRYSTALOGIC. INC 

149 

015301-4412 

53^ 

CTX INTERNATION AL INC 

187 

90S-59S-6146 

85-06 

CURDS INC 

125 

612-631-9512 

87-88 

CYSEX COflP 

193 

205-430-4030” 

219-220 

CYBEX COflP 

241 

2Q&-43CM03O** 

509-510 

CYBEXCOHP 

46IS9 

206-4304030** 

507^06 

CYBEX CORP (INTL) 

dll 

205-430-4030*’ 

317^18 

D 

DALLAS BEMKXlNDUCTOfl 

190 

800-258 5061 

255 

DATALUX CORP (BYTL) 

263 

■H4480&8767tia 

254 

DATALUX COflP (INTLl 

264 

■Hl4-30e-8787ta 

255 

DATAiUX CORP (HA) 

263 

eOOUATALUX 

254 

DATALUX COflP (N A) 

264 

aooDATALUX 



^No. 

Ps^ NO. 

PiNUtO No. 

* 

MTAPRO 

116-119 

609-764-0106 
am 2777 

S11 

DATATRONICS TECHNOLOGY (lim.) 45 4886-2-78^005*' 

260-261 

□AViSOiyFWOFTTK CORP 

264 

800^168-2707 

89^90 

DGA 

173 

a0i>34a-3221 
(Ht 57mj 

S63 

DEC (INTL) 

161-163 


* 

DEU. COMPUTER COflP (N A) 

CIV 

5IXW26rS20O 

■ 

DELLCOIrtf4JTEB (XWTP (NA) 

cm 

5ai3€28-a2fia 

307 

DELPHI INTERNET SERVICES 

231 

800-695-1006 

288 

dialogue TECHNOiClGY 

283 

♦556-2-9317814” 

565 

DIGICOM INC (INTL) 

20 t88S-2-S17-9(H8” 

560561 

DICTTAL OEM STORAGE (INTL) 

3831 +49^9S&M267“ 

288-287 

DISPLAY RESEARCH LAB 

263 

-^852■aT7-aa1D'' 

91-92 

DISTRBUTED PROCESSING TECH 135 

800-322-4378 

512-513 

D«R HUGQLE A PARTNER (31®H 

4OIB10 

44^1^103114" 

306 

DSP DEVELOPMENT CORP 

215 

8O0-777-&151 

184 

DSP SOLUnONS / DlQISreECH 

175 

916-621-1787 


E 



568-589 

ELEX INFO SYS INC (INTL) 

65 

415-325-8071 

256 

ELEXORINC 

261 

2D1-299-T6I5 

298-299 

ELiAA ELECTRONIC 

2S3 

518SB-3400 

239-240 

EMBARGO MOTOROLA 

244 

8CI&EMBARC4 
«<l 330 

814-615 

EUTRQN 

40IS6 

+39^5-892-229*' 

93-94 

EXABYTE COflP (N A.) 

95 

80&86&0002 


F 


j 610-S17 

FAST MARDLOCK flNTq 

33 *4989-539801^ 

^1^213 

FAST MULTTWnJlA (EUROPE) 

207 *4989-50206-19r 

212-213 

FAST MULTE^^IA (U-S-S 

207 

BS3B.240-FAST 

, 532 

FIRST INTERNATIONAL COMPUTER 

4MS2 

t8S6^-7t7450(r 

221-222 

RRST SOURCE INTL 

246 

714-560-9066 

98-98 

FUTURESOFT ENGINEERING 

G 

210 

713-496-9400 

* 

GATEWAY 2000 

96A-N 

80Q-946-2058 

284 

GENERAL TECHNICS 

262 

8O(M87 2S30 

67-98 

GLENCO ENGINEERING 

147 

e005i;2-2S43 

2S7 

GMM RESEARCH OOflP 

269 

714-752^9447 

263-263 

GRANTTE DIGITAL 

262 

510-471-6442 

5T8 

GREY matter ltd 

H 

4(]1S14 

-H44fl364-SI071** 

269-2710 

HI-LD systems 

264 

510-523-0860 

549-541 

NOCKWARE (INTI) 

40IS13 

918-380-0618 

99 

HUMMINGBIRD COMMUNICATIONS 

182 

905-470-1207'* 

553 

1 

ISM 

240PC3 

900-872-7109 

10O 

IBM-PC DIRECT 

C1L1 

a0&426 7956 

315 

ISM-PC DIRECT (NA) 

20-21 

900-426-7960 

198-189 

INFOflMAHON FOUNDATION 

199 

0OIM^-B64g 

101 

INTEISFIANO RESEARCH 

132 

209-8SM203 

557 

INTEGR3X (NC (INTL) 

90 

8O5-3:ra-10£5 

102 

INTEL CORP 

16-17 

BO0S38 3373 

TIB 

INTEL CORP (NA) 

1BA-a 

800-538-3373 

T04 

INTEL CORP (NA) 

40A-0 

SOO-538-3373 

105-106 

INTEHGRAH-I 

30-31 

£30-3454056 

258 

lOTECH 

261 

21&439-4091 

107 

IOMEGA 

96 

600-777-4045 

168-I6S 

ITERATED SYSTEMS 

152 

B00-437-22BS 

223 

J 

JAMECO ELECTRONICS 

2S3 

600-831-4242 


JDR MXJflODEVICES 

K 

2S7 

800-538^000 

108 

KEA SYSTEMS LTD 

too 

00006^702 

2S1 

KarHLEY METRABYTE 

201 

fl0a-3484}D33 

109 

KfC (NA) 

223 

800-253-2872 

259 

KILA 

260 

300444-7737 

110-111 

KINGSTON TECHNOLOGY 

IDI 

714-43S-2600 

519 

KUO FENG OOflP (INTL) 

L 

21 

*886-2-7548498'* 

241-242 

LA TRADE 

236 

80IM33-3726 

260 

LAGUNA DATA SYSTEMS 

264 

a0033a-TAPE 

309 

lahey computer s vstsas 

219 

0Ol>54B-477a 

144-145 

LANDMARK RESEARCH INTL COflP 

2D5 

800883-6686 

544 

LAN50URCE 

40tS20 

+44-223-237758 

186-187 

LEAD technologies 

114 

80OW-4699 

520 

LIGATURE LTD 

40IS9 

+972-2-513395“ 


Inquiry 

Mol 

Page Mow 

Phone No. 

521 

LOGIC PROGRAMMING ASSOC 

40(5 22 

+4L81-e74-044g^ 

238 

LOGICAL CONNECTION 

256 

800-238-9415 

198 

LOGCIELS ET SERVICES DUHEM 198 

+33149700455 


M 


171-172 

MAG INNOVISION 

131 

90&827-3a9fl 

546 

MANCHESTER EQUIPMENT CO 

249NE1 

516435-1199 

201-202 

1 

1 

a 

112 

+4^04O3r1555 

320-321 

MATHSOFT INC 

195 


300 

MAYER AUTOMATION GROUP 

269 

800-289-6293 

* 

MCGRAW HiLi (NA) 

212 


* 

MCGFIAW FULL NRI (NA.) 

2D3A-B 


110 

MEDIA VISION (N.A.) 

104-185 

S(»-S45r5070 

522 

megadata 

4QIS18 

5t6-.5aa-6EE8*' 

114 

MEGAOfllVE SYSTEMS 

111 

800-3224744 

235 

MICRO 2000 

248 

000-664-0008 

226-227 

MICRO SOLUTIONS COMP PRSO 

237 

800-295-1214 

228-229 

MICRO SOLUTIONS COMP PROD 

239 

800-295-1214 

542-543 

MICRODATA SYSTEM SRI 

4015 24 

+39 1 67880460 

236-237 

MICRO-INTERNATIONAL, INC 

249 

800*967-5667 

IIS 

MtCROPOUS COflP 

117 

00(^395-3740 

ZZS 

MICROPflOSE SOFTWARE 

259 

S01>«79-PLAY 


MICflOSTAfl LABORATORIES 

261 

206453-2345 

' 

MSCROWAY 

133 

508-740-7341 

203-204 

MILLENNIUM ONLINE 

211 

800-736-0122 

523 

MINOLTA GMBH 

49ES11 

+40*511 7404-0 

119-120 

MINUtEMAN 

51 

SOO-23&7272 

524^525 

MINUTEMAN 

4013 7 

21-M46*736S 


N 



538 

NAG 

40IS22 

t44n8S5-310139** 

11G-117 

NAHAQ USA COflP (N A) 

75 

310-326-5202 

262 

NATIONAL INSTRUMENTS 

268 

800-433-3488 

285 

NATIONAL PRODUCTIONS )NC 

214 

000-600-5600 

‘ 

NETWORK COMPUTING DEVICES (N A) 113 

aOD-600-9599 

* 

NETWOfllD+lNTEROP 94 

229 

aO<MSB-20S3 
am 314 

224 

NEVADA COMPUTER 

251 

800*664-7762 

567 

HEWGEN SYSTEMS CORP (INTU 

64 

714-641-9600 

118 

NORTON-LAMBERT 

29 

005-964-6767 

562 

NOW ELECTRONICS INC 

240PC4 

800-36&2NOW 

316 

NCTL 

227 

215941-9600 


0 



2T7 

OMEGA POINT, INC 

266 

508-877-1319 

534 

ON TIME MARKETING 

40IE12 

+40-4IM37472 

206 

ON TOP SYSTEMS 

124 

8a0-4&4-44a6 

263 

OVERLAND DATA INC 

265 

000-729-0725 


P 



* 

PACIFIC DATA PRODUCTS 

82 

610^-0643 

121 

PATTON A PATTON 

204 

800-6^-0082 
e*1,112 

124-125 

PC POWER & COOUNG 

53 

000-722-6556 

122-123 

PC POWER A COOLING 

124 

800-722-65S5 

54S 

PEGA^SLTD 

MIS 12 

+972-SS102423 

126 

PERSOFT IMG 

289 

800-363-5283 

127 

PKAR LAP SOFTWAflE INC 

150 

617-661-1510 

526 

PHIUPS MONITClflS (INTL) 

8-9 

♦31-40-73^-83*' 

564 

PHILIPS PDO (INTL) 

113 

+31 40 75 31 43 

126-129 

PINNACLE MICRO 

7 

714-727-3300 

130 

PIONEER NEW MEDIA TECHNOLOGIES 137 

MM-444-OPTI 

131 

PKWARE INC 

268 

414-354-0399 

210-211 

PLEXTOR 

153 

BOO-088-3935 

264 

POLAROID CORP 

269 

800-225-2770 

132 

PGPKIN Sm A SYSTEMS INC 

5S 

21^^71-3434 

535 

PORA COflP (WTL} 

IDS 

+886-2-B835582“ 

180 

POWERSOFT COflP (N.A.) 

64-K 

SQO-895-3525 


POWERSOFT CORP (N.A.) 

64A-B 


112 

PROGRAMMER'S PARADISE 

76-77 

SOO-44S-7899 

133 

PROMETHEUS PRODUCTS (NA.) 

32A 

50G^92-9600 

559 

PROMISE TECHNOLOGY (INTL) 

223 

BOO-0B8-Q245 


Q 



304 

ONX SQETWARE SYST^ylS LTD 

24-25 

B00-363-9DD1 

Hrt.201 

246-247 

OUADRA interactive 

242 

619-431-9530 

^5 

QUALSTAR COflP 

266 

318-882-5822 

135 

QUARTERDECK OFFICE SYSTEMS 

35 

310-3^-9851 

138 

QUATECH (NC 

232 

800-553-1170 


R 



137-138 

FIAINBOW TECHNOIOGIES 

61 

000-0^-8^589 
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Fill out this coupon carefully. Please Print 


Narne 


Title 


Company 


Addnaas 


City Slats Zip 


Rwfie Fa* 


What le your primary ]ab 
functbrii/^rincipaE area of 
fiesponsibllity'? (Ctiwk one) 

1 J Mia'otp 

2 □ Pragrammer/Siratwia AnalyBl 
2 □ AdrnmsMiori'ManaflB^ 
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Dsaisr, Codsuliaiift)? 

10 3 Yaft ISU NO 


D. vmal operating aystema are you 
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Inquiry 

Numbers S2 

-238 











52 

53 

54 

55 

56 

57 

SB 

59 

60 

61 

62 

63 

64 

65 

66 

67 

60 

m 

70 

71 

72 

73 

74 

75 

76 

77 

7B 

79 

00 

01 

62 

83 

84 

05 

Be 

87 

B0 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

UK 

106 

107 

106 

109 

110 

111 

112 

113 

114 

115 

116 

117 

110 

119 

130 

121 

122 

123 

124 

126 

126 

127 

120 

129 

130 

131 

132 

133 

134 

135 

130 

137 

138 

139 

140 

141 

142 

143 

144 

145 

140 

147 

146 

140 

150 

151 

152 

153 

154 

155 

155 

157 

150 

159 

160 

161 

162 

163 

164 

165 

166 

167 

166 

168 

170 

171 

172 

173 

174 

175 

176 

177 

176 

179 

100 

101 

102 

183 

164 

165 

106 

107 

108 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

2D0 

^1 

202 

203 

204 

2QS 

206 

207 

206 

209 

210 

211 

212 

213 

214 

215 

216 

217 

210 

219 

220 

221 

m 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

236 

Inquiry 

Number* 426^12 











426 

427 

420 

429 

430 

431 

432 

433 

434 

435 

430 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

450 

45S 

460 

461 

462 

463 

484 

405 

466 

467 

466 

409 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

400 

461 

482 

483 

404 

405 

400 

407 

400 

409 

490 

491 

492 

493 

494 

49S 

496 

497 

498 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

510 

619 

620 

521 

522 

523 

524 

52S 

526 

627 

528 

525 

530 

531 

532 

533 

534 

535 

536 

537 

530 

S39 

540 

541 

542 

543 

54-t 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

655 

556 

557 

558 

559 

560 

5(r.i 

562 

563 

564 

535 

566 

567 

560 

569 

570 

571 

572 

573 

574 

575 

570 

577 

578 

S79 

560 

501 

582 

583 

504 

505 

500 

507 

560 

589 

590 

591 

592 

503 

594 

595 

596 

597 

596 

599 

600 

601 

602 

603 

604 

605 

606 

607 

600 

609 

BIO 

611 

612 

Inquiry 

Numbef* BOQ-986 











BOO 

801. 

002 

803 

004 

005 

806 

807 

008 

009 

010 

011 

0t2 

B13 

014 

015 

016 

B17 

818 

619 

020 

821 

822 

823 

824 

025 

026 

027 

020 

829 

830 

831 

832 

033 

m 

83S 

836 

837 

836 

039 

B40 

041 

842 

043 

844 

S45 

046 

647 

046 

643 

8S0 

B51 

952 

053 

854 

655 

655 

857 

853 

659 

060 

sei 

862 

063 

BS4 

665 

886 

ae? 

see 

069 

B70 

871 

872 

073 

874 

875 

676 

077 

078 

079 

080 

881 

082 

863 

004 

BS5 

666 

887 

083 

889 

090 

091 

092 

893 

094 

395 

096 

097 

896 

099 

BOO 

901 

902 

903 

904 

905 

906 

907 

906 

909 

910 

911 

912 

013 

914 

915 

916 

917 

918 

910 

920 

921 

922 

923 

924 

925 

926 

927 

028 

929 

930 

931 

932 

933 

934 

935 

936 

997 

933 

939 

940 

941 

942 

943 

944 

945 

946 

047 

940 

949 

9SQ 

951 

952 

953 

954 

955 

956 

957 

958 

959 

960 

961 

9^ 

963 

964 

965 

960 

907 

968 

959 

970 

971 

972 

973 

974 

975 

976 

977 

970 

979 

m 

901 

962 

983 

904 

B85 

906 


Inquiry Numbers 239-425 


239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

K4 

255 

256 

257 

256 

259 

200 

261 

262 

263 

264 

2fi5 

268 

207 

260 

269 

270 

271 

272 

273 

Z74 

275 

278 

277 

27S 

27^ 

200 

281 

282 

203 

284 

285 

208 

207 

288 

209 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

SOT 

302 

303 

3D4 

305 

306 

307 

300 

309 

310 

311 

312 

313 

314 

31S 

316 

017 

310 

31B 

320 

321 

322 

323 

324 

325 

320 

327 

320 

329 

330 

331 

332 

333 

334 

335 

336 

307 

330 

339 

340 

341 

342 

343 

344 

345 

346 

347 

340 

349 

350 

351 

352 

353 

354 

35S 

356 

357 

350 

369 

360 

3B1 

362 

363 

364 

365 

366 

367 

380 

369 

370 

371 

372 

373 

374 

375 

370 

377 

378 

373 

380 

381 

382 

383 

304 

385 

306 

307 

008 

309 

390 

391 

392 

393 

394 

396 

396 

397 

390 

399 

400 

401 

402 

403 

404 

485 

40€ 

407 

406 

40S 

410 

411 

412 

413 

414 

415 

416 

417 

410 

419 

420 

421 

422 

423 

424 

425 

Inquiry 

Number* 613-799 











613 

614 

515 

616 

617 

618 

619 

620 

621 

022 

623 

024 

025 

626 

627 

626 

829 

630 

631 

532 

633 

634 

635 

636 

637 

630 

639 

640 

641 

642 

643 

644 

646 

646 

547 

048 

649 

050 

651 

652 

663 

654 

655 

655 

657 

658 

659 

568 

S61 

662 

563 

664 

665 

AAA 

LtLHj 

667 

560 

669 

670 

671 

672 

073 

674 

076 

076 

677 

670 

679 

660 

681 

502 

603 

684 

605 

686 

687 

500 

609 

690 

691 

692 

693 

094 

695 

690 

697 

690 

599 

700 

701 

702 

703 

704 

705 

708 

7Q7 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

710 

719 

720 

721 

722 

723 

724 

725 

720 

727 

726 

729 

730 

731 

732 

733 

734 

735 

730 

737 

730 

739 

740 

741 

742 

743 

744 

745 

746 

747 

746 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

780 

781 

702 

753 

784 

765 

766 

767 

760 

769 

770 

771 

772 

773 

774 

775 

776 

777 

770 

779 

780 

7fl1 

702 

783 

784 

785 

706 

787 

700 

709 

790 

791 

792 

793 

7^ 

796 

790 

797 

790 

799 

Inquiry 

Numbers 937-1151 












987 

960 

989 

990 

991 

992 

993 

994 

995 

996 

997 

996 

m 

100Q 

tool 

1002 

1003 

1004 

1006 

1006 

1007 

1006 

1009 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

T01B 

1019 

1020 

t0@T 

1022 

1023 

1024 

1025 

1026 

1027 

1028 

T029 

1030 

1031 

1032 

1033 

1034 

1035 

1036 

1037 

1038 

1039 

1040 

1041 

1042 

1043 

T044 

1045 

1046 

1047 

1040 

1040 

1060 

I05f 

1052 

1063 

1054 

1055 

1068 

1057 

1068 

1059 

1060 

1061 

1002 

1003 

1064 

1055 

1068 

1067 

1060 

1060 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 

1060 

loei 

1062 

loss 

1004 

1005 

1086 

1007 

1060 

1009 

1090 

1091 

1092 

1003 

1004 

1095 

1096 

1007 

1090 

1099 

1100 

1101 

1102 

1103 

1104 

1106 

1106 

1107 

1106 

1109 

1110 

1111 

1112 

1113 

1114 

1115 

It 16 

1117 

1110 

1119 

1120 

1121 

1122 

1123 

1124 

1t25 

1126 

1127 

1120 

1129 

1130 

1131 

1132 

1133 

1134 

1135 

1130 

T137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 

1145 

1148 

1147 

1140 

1149 

1150 

1151 


Inquiry NumbefS 1152-1316 


1152 

1153 

1154 

1155 

1156 

1157 

1150 

1159 

1160 

1161 

T162 

1163 

1104 

lies 

1160 

1167 

1160 

1169 

1170 

1171 

1172 

1173 

1174 

1175 

1176 

1177 

1176 

1179 

11BQ 

1101 

1182 

1103 

1184 

1185 

11B6 

1107 

11B0 

1108 

1190 

1191 

11^ 

1193 

1194 

1195 

1196 

1197 

1190 

1190 

1200 

1201 

1202 

1203 

1204 

1206 

1200 

1207 

1200 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1216 

1219 

1220 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1220 

T2Z0 

1230 

1231 

1232 

1233 

1234 

1235 

1230 

1237 

1230 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1246 

1240 

12S0 

1251 

1262 

1253 

1254 

1255 

1250 

1257 

1256 

1259 

1260 

1261 

1262 

1263 

1264 

12^ 


1267 

1265 

!26i 

1270 

1271 

127E 

1273 

1274 

1275 

1276 

1277 

1278 

1Z78 

1280 

1^1 

12G2 

1^ 

1204 

1205 

1^ 

1207 

1208 

1209 

1290 

1291 

1292 

1203 

1294 

12915 

1296 

1297 

1290 

1299 

1300 

1301 

1302 

1300 

1304 

1305 

1306 

1307 

1300 

13ra 

1310 

1311 

1312 

1313 

1314 

1315 

1316 


Inquiry Numbers 1317-1481 


1317 

1310 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1336 

1327 

1326 

1329 

1330 

1331 

1332 

1333 

1334 

1335 

1336 

1337 

1330 

1339 

1340 

1341 

1342 

1343 

1344 

1345 

1340 

1347 

1340 

1349 

1350 

1301 

1352 

13S3 

1354 

1K5 

13S6 

1357 

13Sa 

t35i 

1360 

1361 

1362 

1363 

1364 

1365 

1366 

1367 

1380 

1369 

1370 

1371 

1372 

1373 

1374 

1375 

1378 

1377 

1376 

1370 

1380 

1381 

1302 

1383 

1304 

1380 

1386 

1307 

1388 

1309 

1^ 

1391 

1^2 

1393 

1^ 

1385 

1386 

1397 

1390 

1399 

1400 

1401 

1402 

1403 

1404 

1405 

1408 

1407 

1400 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1410 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

1426 

1429 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1430 

T438 

1440 

1441 

1442 

1443 

1444 

1445 

1448 

1447 

1440 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1450 

1457 

T4S0 

1459 

1400 

1461 

1462 

1483 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1475 

1470 

1477 

1478 

1479 

1480 

1401 


Product Category 
Information 

Circle the numbers below for 
additional infonnatiori or Ihe 
product you're interested in. 


Hardware 

Aocessotles/Supplles 1 

Addnn Boands 2 

Bar Ceding 3 

Cormmjnicaliors/NelwDrfeing 4 
Gomputar Systems 5 

Data Acquisltier 6 


Disks & Optical Dnvas 7 

DisketteafDuplicatots 8 

Fax Boards/I^hines 9 

Qiaphlcs Tablets/Mice/ 

Pan inpul 10 

Keytieafds 11 

lam HardwanE 12 

LepiDps a Moiebooks 13 

Mailorder 14 

Memory/Cliips/Upgrades 15 

MtsceHarieoijfS Hardware 16 

ModBms/Multipliwjre 17 

MonhofS & Termthals 18 


Multimedia 

10 

Pnnters/PIpiEars 

20 

Pregremmahls Hardware 

21 

Scanners/OGFUDigliizers 

22 

Tape Drives 

23 

UPS 

24 

Software 


Busiiese 

26 

CAD7CAM 

26 

CorrHTiurwatloris/Neiwpilcing 27 

Data Acquisition 

20 

Qatabaae 

29 


Educational 30 

Engrneering/ScianlHc 31 

Enlertainment 32 

Graphicg 33 

Macintosh 34 

Mail Order 35 

MalhematicaV'Slalisticai 36 

Miscellaneous Software 37 

OrHJne Services 38 

Operalfjig Systems 39 

Programming Langaagea' 

Ttwla 40 

Security 41 


Sharewere 

42 

Soltware Ouplicatior? 

43 

SpfBadsheetG 

44 

Unix 

45 

Utilities 

46 

Wirxtows 

47 

Word ProoesSing 

40 

General 

BooKs/PublKBtians 

49 

fUeciullniant 

50 

MiBcetlar^eous 

51 





























YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
h for card. 


m H 

^ CD 
CL :d 




□c ”n 
O o ^ 

§ ■ p 

52. S 03 
Q g O 


BB 


o> 

CD 


£5 

o 

o 

ro 

cn 


CO 


1.For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions “A" 
through "E" and mail 
or fax card to 
1 - 413 - 637 - 4343 . 


ii 3. Product 
ii information 
ji wiil be rushed 
[ to you from 
I the seiected 
I companies! 
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OUR DIRECT LINK CARD 



“or free product information, maii your compieted card 
oday For quicker response, fax to 1-413-637-4343! 




FREE 



I.For FREE 
iroduct 
iformation 
'om individual 
dvertisers, 
ircle the 
orresponding 
iquiry numbers 
in Your Direct 
.ink Card! 


1 . Print Your 
lame and 
Address 

nswer questions “A" 
irough "E" and mail 
r fax card to 
- 413 - 637 - 4343 . 


I. Product 
iformation wiil 
»e rushed to 
rou from the 
lelected 
companies! 


Fill out this coupon carefully. Please Print. 


Mams 


Tltte 


GorryjajTy 


City State 


PtKJie Fax 


A. What la your prinnary jab 
functton/prindpai ama ^ 
fesponaibtllty? (Cfwck ana) 

1 J MIS^ 

2 □ ProgrBrniner.^y9tefn5 Anatysl 

3 □ AdniBlialkirVMfliia^emerit 

4 □ SalBti'Madcetlng 

5 □ Englnaer/Scienlld 
B LI Otrw 

B. What ta your tavd of manegeiTwrit 
reaponaibilHy? 

7 U Sonidr-levBl B J Protefietonal 
a J MIMa-leuil 

C. Ara you a raaeilar [VAB. VAO, 
Dealer, Coiaunani}? 

IDLi Vfiji 11U No 


□. What operating syatems m you 
currently using? (Check all that apply) 
lau PCIMS-DOS 1SJ Unix 

13 □ EX>34 Windows 16 J MacOS 

14J OSffi 17 J VAJtATMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 

!&□ 12S 2PiJ 31-99 

19 26-50 21 □100 or more 

March 1994 \909799] 

Valid untif May 31, 1994 


Inquiry Numbers 5M38 Inquiry Numbers 23M25 


52 

53 

54 

55 

58 

57 

50 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

239 

240 

241 

242 

243 

. 244 

245 

240 

247 

248 

249 

250 

251 

252 

253 

254 

255 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

ao 

81 

02 

83 

04 

85 

256 

257 

256 

259 

260 

261 

262 

2S3 

264 

265 

266 

267 

268 

269 

270 

271 

272 

66 

87 

38 

89 

00 

91 

92 

93 

94 

95 

96 

97 

98 

99 

too 

101 

102 

273 

274 

275 

276 

277 

27fi 

279 

280 

281 

m 

263 

204 

285 

200 

207 

200 

289 

103 

104 

105 

106 

107 

100 

109 

110 

in 

112 

113 

114 

116 

110 

117 

lie 

119 

290 

291 

292 

293 

294 

295 

296 

297 

296 

299 

WO 

301 

302 

303 

304 

305 

306 

120 

121 


123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

136 

136 

307 

308 

309 

310 

311 

312 

313 

314 

315 

315 

317 

310 

319 

320 

321 

322 

323 

137 

138 

130 

140 

141 

142 

143 

144 

145 

146 

147 

140 

149 

150 

151 

152 

153 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

154 

155 

156 

157 

159 

159 

180 

161 

182 

183 

164 

165 

163 

107 

108 

169 

170 

341 

342 

343 

344 

345 

346 

347 

346 

349 

350 

361 

352 

353 

354 

355 

356 

357 

171 

172 

173 

174 

175 

176 

177 

173 

17S 

100 

101 

132 

183 

184 

105 

186 

107 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

360 

369 

370 

371 

372 

373 

374 

183 

189 

190 

191 

192 

103 

104 

195 

196 

197 

190 

199 

200 

201 

202 

203 

204 

375 

370 

377 

373 

379 

300 

301 

362 

383 

304 

305 

300 

307 

386 

380 

390 

391 

265 

205 

307 

20B 

200 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

392 

393 

394 

395 

396 

397 

390 

399 

400 

401 

402 

403 

404 

406 

406 

407 

400 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

230 

409 

410 

411 

412 

413 

414 

415 

416 

417 

416 

419 

42D 

421 

422 

423 

424 

425 

Inquiry Numbef« 426-612 











Inquiry 

Numbers 613-799 











423 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

430 

439 

440 

441 

442 

613 

614 

615 

610 

617 

610 

619 

620 

621 

622 

623 

624 

625 

026 


626 

629 

443 

444 

445 

446 

447 

440 

449 

450 

451 

452 

453 

454 

455 

45S 

457 

458 

459 

630 

631 

632 

633 

634 

635 

636 

637 

830 

639 

640 

641 

642 

043 

044 

645 

640 

400 

461 

483 

483 

484 

465 

4S6 

467 

468 

469 

470 

471 

472 

473 

474 

475 

470 

647 

640 

649 

650 

651 

852 

653 

654 

655 

650 

657 

650 

6S9 

660 

661 

062 

063 

477 

478 

479 

480 

481 

402 

403 

484 

486 

486 

487 

480 

489 

490 

491 

492 

493 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

670 

677 

078 

679 

600 

494 

495 

498 

497 


499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

661 

602 

683 

684 

685 

686 

687 

666 

689 

690 

691 

692 

693 

094 

095 

696 

697 

511 

5ia 

513 

514 

515 

516 

517 

510 

510 

520 

521 

522 

523 

524 

525 

526 

527 

698 

699 

700 

701 

702 

703 

704 

70S 

700 

707 

700 

709 

710 

711 

712 

713 

714 

523 

529 

530 

531 

532 

533 

534 

535 

538 

537 

538 

539 

540 

541 

542 

543 

544 

71S 

716 

717 

710 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

545 

548 

547 

548 

540 

5sa 

551 

552 

553 

554 

555 

556 

557 

550 

559 

500 

561 

732 

733 

734 

735 

736 

737 

738 

73® 

740 

741 

742 

743 

744 

745 

746 

747 

748 

562 

503 

564 

565 

566 

567 

560 

569 

570 

571 

572 

573 

574 

575 

676 

577 

570 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

703 

703 

704 

705 

579 

530 

581 

582 

583 

584 

585 

586 

507 

5BS 

509 

590 

501 

592 

593 

594 

595 

766 

787 

768 

769 

770 

771 

772 

773 

774 

775 

778 

777 

778 

779 

700 

781 

782 

595 

597 

598 

500 

600 

601 

602 

603 

604 

305 

606 

607 

008 

609 

610 

611 

612 

703 

784 

785 

786 

787 

786 

789 

790 

791 

792 

7M 

794 

795 

796 

797 

796 

799 

Inquiry 

Numbers 600-966 











Inquiry Numbers 9fl7-11S1 











360 

001 

802 

003 

004 

306 

606 

807 

003 

009 

010 

011 

012 

013 

014 

615 

016 

907 

9S0 969 990 

991 

992 

993 

994 995 995 967 1 

938 

999 ' 

1000 

1001 

817 

aie 

819 

020 

821 

322 

323 

024 

825 

020 

@27 

028 

829 

830 

eai 

832 

833 

1002 

1003 1004 1005 

lOM 

1007 

1000 

1009 1010 1011 1012 1013 

1014 ' 

1015 

1018 

834 

835 

836 

@37 

930 

039 

340 

341 

042 

043 

@44 

045 

040 

047 

046 

849 

050 

1017 

1010 1019 iceo 

1021 

1002 

1023 

1024 1025 102S 1027 1026 

1029 ■ 

loaa 

1031 

1 651 

852 

853 

654 

055 

356 

357 

658 

059 

060 

061 

032 

663 

004 

065 

866 

807 

1032 

■ IfXS 1034 1035 

1030 

1037 

1030 

1039 1940 1041 1042 1043 

1044 ■ 

1040 

1040 

\ 360 

869 

870 

871 

872 

073 

074 

075 

876 

677 

870 

079 

880 

801 

082 

863 

8B4 

1047 

' 1048 1049 1050 

1051 

1062 

1053 

1054 10S5 1056 16S7 1058 

1059 ‘ 

1080 

1081 

; 885 

886 

887 

BBB 

889 

090 

091 

092 

093 

094 

895 

890 

897 

898 

099 

900 

901 

1062 

10S3 1064 1065 

1066 

1067 

loea 

ioe£ 

] 1070 1071 1072 1070 

1074 ■ 

1075 

1070 

i 902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

910 

1077 

1073 1CF79 1080 

1001 

1082 

1083 

1004 1065 1066 1067 1 

088 

1009 ' 

1090 

T091 

: 019 

920 

021 

922 

923 

924 

925 

926 

927 

923 

929 

930 

931 

932 

933 


935 

1092 

: 1093 1094 1095 

1006 

1097 

1096 

109t 

9 1100 1101 1102 1103 

1104 

1105 

1106 

; 938 

937 

938 

939 

040 

941 

942 

943 

944 

945 

946 

947 

940 

949 

950 

951 

952 

1107 

1108 1109 1110 

1111 

1112 

1113 

1114 1115 1116 1117 1110 

1119 ■ 

1120 

1121 

: 953 

964 

955 

956 

967 

958 

959 

960 

061 

962 

963 

964 

965 

965 

967 

968 

969 

1122 

' 1123 1124 1125 

1126 

1127 

1128 

1129 ItX 1131 1132 1133 

1134 

1135 

1130 

; 976 

071 

072 

973 

074 

975 

078 

977 

976 

079 

980 

901 

982 

983 

984 

985 

986 

1137 

' 1138 1139 1140 

1141 

1142 

1143 

1144 1145 1146 1147 1148 

1149 

1150 

list 


I Inquiry Numbers 1152-1316 


Inquiry Numbers 1317-1461 



1152 

1153 

1154 

1150 

1158 

11S7 

1168 

1109 

1170 

1171 

1182 

1103 

1104 

1165 

1186 

1197 

1198 

1199 

1200 

1201 

1212 

1213 

1214 

1215 

1216 

1227 

1228 

1229 

1230 

1231 

1242 

1243 

1244 

1245 

1246 

1257 

1256 

1259 

1200 

1261 

1272 

1273 

1274 

1275 

1276 

1207 

1^ 

1269 

1290 

1291 

1302 

1306 

1304 

1305 

130B 


1157 1150 115fi 1160 1161 

1172 1173 1174 1175 1176 

1167 1180 1109 1190 1191 

120£ 1200 12D4 12D5 1206 

1217 1218 1219 1220 1221 

1232 1233 1234 12^ 1236 

1247 1248 1249 1250 1251 

1262 1263 1264 1265 1266 

1277 1278 1279 1200 1231 

1292 1293 1294 1295 1206 

1307 1300 1309 1310 1311 


1162 1163 1164 1165 1166 

1177 117B 1179 1180 1181 

1162 1193 1194 1195 1196 

1207 1200 1209 1210 1211 

1222 1223 1224 1225 1225 

1237 1238 1239 1240 1241 

1252 12S3 1254 1255 1256 

1267 1268 1269 1270 127T 

1262 1203 1264 1265 1^ 

1297 1290 1299 1300 1301 

1312 1313 1314 1315 1316 


1317 

1316 

1319 

1320 

1321 

1332 

1333 

1334 

1335 

1336 

1347 

1348 

1349 

1360 

1351 

1362 

1363 

1364 

1365 

1366 

1377 

137B 

1379 

1380 

1381 

1392 

1399 

1394 

1395 

1390 

1467 

1400 

1409 

1410 

1411 

1422 

1423 

1424 

1425 

1426 

1437 

1438 

1439 

1440 

1441 

1452 

1453 

1454 

1455 

1456 

1467 

1400 

1469 

1470 

1471 


1322 

1323 

1324 

132S 

1326 

1337 

1338 

1330 

1340 

1341 

1352 

1353 

1354 

1355 

1350 

1367 

1366 

1309 

1370 

1371 

1382 

1383 

1304 

1380 

1360 

1397 

1^ 

1399 

1400 

1401 

1412 

1413 

1414 

141S 

1416 

1427 

1423 

1429 

1430 

1431 

1442 

1443 

1444 

1446 

1440 

1457 

1450 

14S9 

14S0 

1461 

1472 

1473 

1474 

1475 

1470 


1327 1328 1^ 1330 1331 

1342 1343 1344 1346 1346 

1357 1356 1389 1360 1361 

1372 1373 1374 1 375 1376 

1387 T388 1309 1380 1391 

1402 1463 1404 1405 1406 

1417 1416 1419 1420 1421 

1432 1433 1434 1435 1436 

1447 1448 1449 1466 1451 

1462 1463 1464 14^ 1466 

1477 1473 147S 1430 1401 


Product Category 
Information 

Circle the numbers below for 
addifiorial inloffnatioe ort Ihe 
products you're mteiestad in. 


Herdwere 

Aocessories/Suppliies 1 

Add-In Boaids 2 

Oar Coding 3 

Communicationa/Nelwarking 4 
Computer Systems 5 

Data Acqui$ltik»i 6 


Disks S Optical Drives ? 

Oiskettefi/Duplicators 8 

Fax BoartisiMachires & 

Graphite Tebiets/Mloe/ 

Pan Inpui 10 

Keyhoards 11 

LAN Hardware 12 

Laplopa & Notebooks 13 

Mail Order 14 

MemorvfQttipsAJ'pgrades 15 

Miscellaneous Hardware 16 

iModemsilMultipleHEXs 17 

Monitors & Terminals 13 


MtiilmedlB 

19 

Pnrrters/PlotlBFs 

20 

Prcgrammabla Hardware 

21 

Scanners/OCR/Digiliaers 

22 

Tape Onves 

23 

UPS 

24 

Softwaiia 


Busirress 

25 

CADCAM 

20 

Cummunicattans/Nalworking 27 

Data Acquisiticm 

20 

Database 

29 


Educational 30 

Engkneerliig/Scienlific 31 

Enlertainment 32 

Graphics 33 

Macintosh 34 

Mall Order 35 

Maihematlcai/Siaiieticai 36 

MBoellaneous Software 37 

On-Line Services 30 

Operalmq Systems 39 

Programming Languages^' 

Tools 43 

Security 41 


Shareware 

42 

SoUware Duplicatlari 

43 

Spreadsheets 

44 

Until 

45 

Utlillies 

40 

Windows 

47 

Word Processing 

46 

Generel 

BooksfPubhcalions 

49 

Recrullmenl 

50 

Miscellanecus 

51 





















YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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1.For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-6374343. 


i 3. Product 
i information 
wiil be rushed 
to you from 
the selected 
companies! 
















YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


No, 

Page No. 

Ptmne No. 

Irutufry No. 

Page No. 

Fhaai 0 No. 

Inquiry Wo, 

Page No. 

Phoae No. 

291-292 

HCI 

289 

906874-4072 

280-281 

STABTEGH INTERNATIONAL 

288 

510-278-2600 

271 

VICTORY ENTERPRISES TECH 

262 

800-727-3475 




ext. 71 

143 

STATSOFT 

81 

gi&-Sa3-4149 

296 

VIDICODE us, INC 

260 

910-452-5600 

527 

RECOGNITA (INFL) 

CIV 

+30-1-2018925 

195 

SUN PRO 

2-3 

eOO-2SUNPRO 

166-167 

VIEWSONIC 

67 

909-869-7078 

233 

RECOFTTEC INC 

285 

800-723-7554 

831 

SYMAm-EC 

40IS 17 

000453-1077 

301-303 

VISIONWAHE 

69 

415-325-2113 

288 

RHETOREX, INC 

260 

408-3704)881 




ejfl. AP80 





139^140 

ROSE ELECTRONICS 

202 

80&333-a343 

145-147 

SY3TAT INC 

155 

708^-5570 


W 



166-157 

R.D.I 

179 

519-S58-6S05 













T 



630 

WALKER. RICHER 8 QUINN 

4013 8 

2D6-3244H07 


s 



268 

TALKING TECHNOLOGY INC 

260 

8CK>6854804 

169 

WATCOM 

27 

519-836-3700 

654 

SAFEWARE 

S40PC1 

8O(H848-3409 

298-297 

TAPEDISKCORP 

265 

800-627-3072 

168 

WATCOM 

141 

519-7474971'- 

851 

SAFEWARE 

240SO1 

80(^640-3453 

148 

TEKTRONIX 

176 

800-635-8100 

240 

WEST COAST MICRO 

256 

619-581-6040 

547 

SAFEWARE 

240NE3 

600-648-3453 




ext. 34J 

565 

WESTERN DIGITAL I INTL) 

104 

BOO-S32477B 

652 

SAFEWARE (MW) 

284 

800-848-3459 

* 

TEXAS INSTRUMENTS 

83 

8OQ-527-3SO0 

190-200 

WIBU (INTL) 

42 

+49-721-377455" 

267 

SANGOMA TECH INC 

259 

800-3«e-24i^ 

150 

TEXAS INSTRUMENTS 

84-89 

8(50-527-3500 

199-200 

WiSUiUS.) 

42 

301-57(P3497 

162-163 

SCEPTRE TECHNOLOGIES 

126 

600-768-2676 

275 

TIEPIB ENGINEERING 

261 

+01^105-704'’ 

197 

WINBOQH 

161 

80(F2g3-1839 

3^^313 

SCIEffTIFM: PROGRAMMING 

266 

517 339-9859 

151 

TOSHIBA AMERICA INC 

179 

000457-7777 

272 

WINTEKOOflP 

265 

000-742-6809 

- 

SCITOR CORP 

19 

415-576-7700 

152-153 

5 

1 

8 

i 

102 

714-9^7746 

162-164 

WOLFRAM RESEARCH 

169 

600-441-6204 

322 

SCOTTY SYSTEMS 

217 

flOO-SCOTTY-1 

289 

TRANS 2000 

201 

310-909-6814 





526 

SEKISUI CHEMICAL CO LTD (INTL) 45 

+Sl-6G55-^375” 

274 

TRI VALLEY technology INC 

250 

510447-2030 


X 



141 

SEQUITER SOFTWARE INC 

198 

403-437-2410 

173-174 

TURTLE BEACH SYSTEMS 

128 

800-645-5840 

160-161 

XVT software INC 

208 

800-676-7988 

278-279 

SIGMA TECH SOFTWARE 

260 

B1S-36ar5132 

848 

TYPHOON SOFTWARE 

24QNE 3 

B05r956-7633 


SILICON GRAPHICS (InTL) 

57 

415-940-4343" 
axt B2& 

555 

TYPHOON SOFTWARE 

240PC4 

005-986-7633 


z 



* 

SILICON GRAPHICS (NA) 

57 

800431-4331 


U 



168 

ZEOS INTERNATIONAL 

106 

00O-5S4-5226 

185 

829 

SOFTARC 

SOFTWARE SECURITY 

225 

40IS19 

Sid S25 

416 754 - 1 656’- 

20a-329-742a" 

1S4-1SS 

UNIXWORLD OPEN SYSTEMS (INTL) 11S 
UNLIMITED SYSTEMS 164 

619-622-1400 

214 

273 

177-170 

ZEOS INTERNATIONAL 

Z-WORLD ENGINEERING 

ZVXELLiaA 

107 

204 

71 

800-554-5226 

fl16-757-3727 

71469343608 

142 

SONY (N.A.) 

90 

201475-9189 


V 







656 

SPIDER GRAPHICS 

240PC2 

408-066-1231 




' CfWTBSporurf dJfjTfisctfy with cumpany. 



214 

STAMPEDE TECHNOLOGIES 

188 

800-763-3423 

306 

VALITEK INC 

206 

413-54S-27(X) 

^rtfltoajles FAX Numtsr 




BYTE ADVERTISING SALES STAFF 

D&vid a Egan, Associate Pubiishsr, 0ns Phoenix Mill Lane. Peterborough, NH 03458, Tei. (603) 924-2679, Fax: (603} 924-7620 

Diane Uebommn, Director, inside Advertising Sales, Or^e Phoenix Mill iMne, Peterborough. NH 03459, Tei (603) 924 2618, Fax: ($03} 924-2683 


NiW EHl^UNlt 

WE. NH. VT. MA, R(^ GT, ONTARJO 
CANADA & EASTERN CANADA 
SanfoKJ L FibisJi {&! 7) 860-6344 
Pallida Payne (603) 824-26S4 
McQraw4^ll Publicallons 
24 Hartwflll Av&nua 
Lanington, MA 0?t73 
FAX : (617) e£0-€800 

EAST COAST 

NY. NYC. NJ. DE, PA 

Klin ^ia^ris(218)5i^264S 

JaniSEhan Sawysr {003) 024-2005 

McGraw-Hill Publlcatona 

122t Avafiufl ol Amoricas—£8<li Floor 

NiwYodi, NY1M20 

FAX: {212)512a3TS 


SOUTHEAST 

NC, SC, QA. FL. AL, TTJ, MS, AR, LA, 
ky, DC, WD, VA, m 
MaryArwi CSoLlldwg (404) 04^782 
Brlar>HigglrB (603} 024-2651 
McGraw-Hill PublltalMjna 
4170 AsWord-DurwtsotV Rd.. Sutla 530 
Atjenta. GA30319 
FAX] (404) 252-4055 

MIDWEST 

IL, MO, KS. lA. ND. SD, MN, 

WLNE, IN, Ml, OH 
KLirt Kelley (312) 616-3320 
Ed Wsf# (603} 024-2064 
McGmw-HiB Ptitilicallcine 
Two Prudenllal Ptaza 
leo North-Stetsw Avb, 

Chicaga. IL 60801 
FAXr (312) 615-337D 


SOUTHWEST, 

ROCKY MOUNTAIN 
CO. OK. tX 

Jennlter Walter (214) 701-6496 
Brien Higgins (603) 924-2861 
McGraw-Hill Publications 
14650 Ouonjm Dr., Suita 380 
Danas, 1X75240 
FAX: (214) 991-6208 

SOUTH PACIFIC: UaMtalaa, CA 

LOS ANGELES COUNTY, A/. NW, NY 

Alan Ei Faye (213) 480-6243 

Brad Dvcm (€03) 624-2674 

McOmw-Hiii pLihticailDns 

3333 Wllshlra SoulevBrd #800 

Loa Arigelas, CA BOOtO 

FAX: (213) 480-5235 


NomH PACIFIC 

NORTHERN CA, OR. ID, MT, WY, UT 
Ray J Koce (41SJ 813^81 
James BeJl (603) 924-2652 
SILICON VALLEY, HJ. WA. AK. 

W. CANADA 

Bin McAlna (415) 513-6862 
James Bail (603) 924-2652 
McQfaw-Hlll Puiilicallons 
1900 O'FaitelJ SlrwL Suite 200 
San Mateo, CA 94403 
fax: (415) 513-€Bie7 


SOUTIt PACIFH^ Irvine, CA 

ORANGE COLFm-y 
SAN DIEGO COUNTY 
Belt! DudflS (714) 753-6140 
Brad Diwn 603) 924-2574 
WcGiaw-Hl Publicflliona 
15635 Alton Pkwy,. Suite 200 
Irvine, CAB2710 
FAXt (714) 753-5147 


Peterborough, NH Office; Inside Sales FAX; 603-924-2663 Advertising FAX: 603-924-7507 


HvriwBrfl/SoFtwnre Sbowciiee 

Mark Slone (563) 924-2695 
Elleri Pertiatn (503) B24-2596 
BYTS PubScatione 
One Phoenpc W4l Lane 
PetertKjrough, NH 03458 


Uw Uuyer s IWart/Ctaeelfiede 

Margot L. Swanson {E03) 924-2656 
BYTE Pubiicflltens 
□ne PKoeruk Mill Lane 
Petertwrough, NH 03458 


BYTE Deck 

Susan Rastellml (603) 924-2568 
BYTE PoWicaJiOfifi 
One Plwenn Mill Lane 
PeiaftxjfBugh, NH 0345$ 


EUIKHIECK 

Joeeph Mebe (663) 924-2533 
BYTE PubSicallons 
One Pn[>enix: Mill Lane 
PelerbQCOugh, NH 03458 


Retfenal Advertiilng Sectiofn 

Ed Ware (603) 924-2654 
Fax: (503) 924-2583 


INTERNATIONAL ADVERTISING SALES STAFF 


UNTT^ KINGOOM, 

FHAHCE, BENELUX 

Gfljy Lucas (+44 71 495 6780) 
Jonathan McGowan 
(+44 71 495 5781) 

McGraw-Hill Publi3hir>g Co, 
34DovwSt. 

LOrKlOn W1X40R 
Englenij 

FAX: +44 71 4955734 
TELEX: 592191 


GERMANY, 6WtT2EHLAND, 
AUSTRIA 

Jlirgen Heise 

McGfaw-HlH PObrtahlng Co. 
Uebigstrasse TO 
D-60323 Frankfurt 
Germany 

Tel: +49 59 7140 7140 
FAX:+40 88 7140 7146 


ITALY, 

SCANDINAVIAN COUNflHCS 

Zena Coupi, Amanda Blasiwit 
A-Z iTitemaliDnal Satea Ltd. 

70 Chalk Farm Road 
London NWl 6AN 
Ejicrlanci 

T3f+44 71 2843171 
FAX:+44 71 2843174 

ISRAEL 

Dan Enrilch 

Ehrlich Coiinm-ijniceilcin mf L 
P.O. Box $9 
Herzltya 46101 
terael 

Tel; +972 9 &8S24S 
Tetr +972 9 6fiS24€ 

FAX: +872 9 685685 


Subscription Customer Service 


U.S. 1-800-232-2983 


Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 


TAIWAN 

Shens Shiun Geu 
Tlilrd Wave PuMisJilng Ctijp. 
2nd R.,No. 10-2, Lane 231 
FtJ Helrw North Roed 
Taipei 106 
Taiwan R,0,C. 

Tell +866 2 7136959 
FAX: +886 2 7189457 


HOND KOND 

25oe Yen 

Third vYave Publishing Ockp- 
Unll 2. OP Hing W9h Center 
eS-84 To Kwe wen Bead 
Kowloon, Hong Kong 
Tel: +852 784 3830 
FAX: +952 764 3657 


KOREA 

Young-Seoh Chlrh 
JES Madia Intemadonal 
Rm. 704. Nonhyun Bicig. 
37-12, Chamwon-Oong 
Seocho-Qu 
Seoul 137-000. Korea 
Tel: +82 2 5458001 
Tel: +82 2 5458002 
FAX: +82 2 5498861 


Outside U.S. +1-609-426-5526 


JItPAN 

MetHikI Mon 
Transw^iiid Media Ino, 

702.2-25-3 hBshlgotarxla 
Shinagaws-feu, 

Tokyu 141 
Japan 

Tei: +61 3 338ST456 
FAX: +51 3 37980574 

A. Suzuki 
Nexus, Inc. 
a-36n0. UnoM. Ota-ku 
Toityo 146 
Japan 

Til; +81 3 37578721 
FAX: +81 3 37872258 

SINILAPOIIE 

DerakN^ 

Stephan Tay 

EaatOT Publighinfl Assoc. Pie., Ltd. 
1123 Sorangoort Road, WS^Ol 
Smpapore 1232 
Tel:+65 2986165 
FAX: -+63 298 7551 


AUSTRAUA 

PhH Stish 

Naitofiat Advirttsihg Sorvlces 
7-13 Panawean Strearl 
Cfefiwme NSW 2090, 

Auslralta 

Tel: +51 2 908 9329 
FAX: +81 2 963 8274 

INDIA, INDDHE5IA, PAKISTAN. 
PKIUPPJNE6, OTlteR ASIAN 

AW pacifh; COUNTHIES 

K. T. Wu 

Third Wave Publishing Corp. 

2nd H-, Nci.19-1, Lane 231 
Fu Hslng North Road 
Taipei t044S. Taiwan 
R.OC. 

Tel:+888 2 7138989 
FAX;+986 2 7181950 

MAIATSIA 

H.K. Lin 

Seivex (Malaysia) Bdn. Bhd. 

Slh Floqf, Bena Tower 
tfiO. JalanAmpang 
S04M Kuala Lumpur 
Malaysia 

TaE: +80 3 2624592 
FAX: +68 3 2524591 
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YOUR DIRECT UNK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


C^Ojgory Ha. 

IfHfuiry No. P»ge No, 


HARDWARE 


1 

ACCESSORIES/SUPPUES 


176-176 

APfTEX ELECTRONICS 

214 

545 

PEGASUS LTD 

43IS13 

264 

POLAROID CORP 

259 

142 

SONY (N A) 

90 

275 

TIEPIE ENGINEERING 

261 

2 

ADDiN BOARDS 


68-69 

AMERICAN MEGATRENDS 

103 

175-175 

ANTEX ELECTRONICS 

214 

72 

ATI TECHNOLOGIES INC 

142 

252 

COMPUTER MODULES 

259 

218 

COMPUTER & CONTROLS SOLUTIONS 

243 

85-86 

CURTIS INC 

126 

569 

DIGICOM INC (INTLJ 

20 

91-92 

DISTRIBUTED PROCESSING TECH 

135 

223 

JAMECO ELECTRONICS 

253 

310 

MEDIA VISION (NA) 

104-165 

133 

PROMETHEUS PRODUCTS (N A,J 

32A 

559 

PROMISE TECHNOLOGY {ITVTL) 

223 

136 

QUATECH INC 

232 

556 

SPIDER GRAPHICS 

240PC2 

268 

TALKING TECHNOLOGY INC 

260 

173-174 

TURTLE BEACH SYSTEMS 

126 

565 

WESTERN DIGITAL (INTL) 

104 

199-200 

WfBU (INTL) 

42 

199-200 

WIBU (U,S.} 

42 

3 

BAR CODING 


300 

MAYER AUTOMATION GROUP 

259 

4 

COMMUNICATIONS/NETWORKINa 

550 

ALTEX ELECTRONICS 

243SO 2-3 

539 

AXIS COMMUNICATIONS (INTL) 

277 

89-90 

DCA 

173 

563 

DEC (INTL) 

161-183 

239^240 

EM0ARC / MOTOROLA 

244 

257 

GMM RESEARCH CORP 

259 

522 

MEOADATA 

40I3 13 

291-292 

RCI 

259 

265 

RHETOHEX, INC 

260 

139-140 

ROSE ELECTRONICS 

202 

267 

SANGOMATECH INC 

269 

273-279 

SIGMA TECH SOFTWARE 

260 

263 

TALKING TECHNOLOGY INC 

280 

154-155 

UNUMITED SYSTEMS 

154 

295 

VIDIOODE US, INC 

280 

5 

COMPUTER SYSTEMS 


63-64 

ADVANCED LOGIC RESEARCH 

69 

558 

ADVANCED LOGIC RESEARCH (INTL) 

95 

* 

AMBRA COMPUTER CORP (N.A.) 

328-33 

• 

AMBRA COMPUTER CORP (N A.j 

44-45 

* 

APPLE COMPUTER INC 

15 

234 

APPRO INTERNATIONAL INC 

245 

79 

COMPAQ COMPUTERS (N.A.) 

3-9 

216 

COMPUTER & CONTROLS SOLUTIONS 

243 

* 

DELL COMPUTER CORP {HJk.) 

C1II 

* 

DELL COMPUTER CORP (N A.) 

CIV 

* 

GATEWAY 2000 

96A-N 

100 

(8M~PC DIRECT 

CM, 1 

5S7 

INTEGRIX INC (INTL) 

90 

102 

INTEL CORP 

tS-17 

103 

INTEL CORP (N.A.) 

16A-B 

104 

INTEL CORP {N.A.J 

40A-D 

105-106 

INTERGRAPH 

36-31 

259 

KILA 

260 

546 

MANCHESTER EQUIPMENT CO 

240NE 1 

236-237 

MICRO-INTERNATIONAL, INC 

249 

562 

NOW ELECTRONICS INC 

24DPC 4 

316 

NSTL 

227 

124-125 

PC POWER 6 COOLING 

S3 

122-123 

PC POWER & COOLING 

124 

233 

HECORTEC INC 

255 

322 

SCOTTY SYSTEMS 

217 


Cutogory No. 
Inquiry No . 


Pago No. 


CMmi^tryNo. 
Inquiry No. 


No. 


* SlUCON GBAPtHICS (FPfFL) S7 

Sl UCON GRAPH res (NJk.) 57 

274 JBi VALLEY TECHNOLOGY JNC ZSD 

243 WEST CO AST M3CR0 256 

ZEOS (NTERNATIONAL 165 

314 ZEOS IWTER NATIONAL 167 

B DATA ACQUiSmON 

243 AMEflICAN ADVANTECH 260 

256 ELEXOR INC 261 

253 lOTECH 261 

261 KEITHLEY METRABYTE 261 

MICRQSTAR LABORATORIES 261 

205 NATIONAL PRODUCTIONS INC 214 

136 QUATECH INC 232 

275 TIEPIE ENGINEERING 261 

269 TRANS 2000 261 

7 DiSR A 0PTICAL DRIVES 

290 2COROM.LLC 261 

232 ADAPTEC f TRANTDR 256 

63-69 AMERICAN MEGATRENDS 103 

235 CONTROL CONCEPTS, INC 262 

65-86 CURTIS INC 126 

560-551 DIGITAL OEM STORAGE (INTL) 3(^31 

284 GENERAL TECHNICS 262 

232-263 GRANITE DIGITAL 262 

107 (OMEGA 95 

114 MEGADR IVE SYSTEMS 111 

226^227 MICRO SOLURONSCXWIP PROD 237 

228-229 MICRO SOLUTIONS COMP PROD 239 

115 MICROPOLISGORP 117 

567 NEWGEN SYSTEMS CDRP {INTL) 64 

126-129 PINNACLE MICRO 7 

130 PIONEER NEW MEDIA technologies 137 

210-211 PLEXTOR 153 

230-231 STARTECH INTERNATIONAL 233 

8 DiSKETTES/DUPUCATORS 

249-250 AXIOMATIC 262 

564 PHlUPS PDO {INTL) 113 

271 VICTORY ENTERPRISES TECHNOLOGY 262 

9 FAX BOARDS/mACMHES 

535 PORA CORP flNTU 105 

10 GRAFHiCS TABLETS/miCE/ 

PEN INPUT 

192-193 AHISTIO GRAPHIC SYSTEMS (EUROPE) 39 

192-193 ARISTO GRAPHIC SYSTEMS (U S.) 39 

545 PEGASUS LTD 4WS 12 

11 KEYBOARDS 

501 CHERRY MIKROSCHALTER GMBH (INTL} 212-213 
265 DATALUX CORR tiNT L) 263 

255 DATALUX CORP (N.A.) 263 

293-299 ELMA ELECTRONIC 263 

12 LAN HARDWARE 

S02-S03 COMPEX INC (INTL) 75 

37-S9 CYBEXCORP 193 

219-220 CYBEXCORP 241 

509-510 CYBEX CORP 40IS 9 

507-503 CYBEX CORP (INTL) CIH 

39-90 DCA 173 

233 LOGICAL CONNECTION 256 

124-125 PC POWER & COOLING 53 

122-123 PC POWER & COOLING 124 

13 LAPTOPS A NOTEBOOKS 

‘ AMBRA COMPUTER CORP (N-A,} 32-33 

‘ AMBRA COMPUTER CORP {N.AJ 44-45 

244 ANISAD 252 

251 AXONIX CORP 253 

537 CHAPLET 40(S23 

536 CHAPLET 401B 21 


288 DIALOGUE TECHNOLOGY 263 

532 RRST (NTEHNATIOMAL COMPUTER 4DIS 2 

315 (BM - PC DIRECT (N A) 20-21 

* JDR MICRODEVICES 257 

236-237 MICRO-INTERNATIONAL, INC 249 

166-167 R,DJ, 170 

' TEXAS INSTRUMENTS B3 

150 TEXAS INSTRUMENTS 34-69 

151 TOSHIBA AMERICA INC 179 

197 WIN BOOK 161 

165 ZEOS INTERNATIONAL 165 

314 ZEOS INTERNATIONAL 167 

14 MAIi ORDER 

550 ALTEX ELECTRONICS 240SO 2-3 

“ AMBRA COMPUTER CORP (NA) 32-33 
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213 COMPUTERLANE UNLIMITED 247 
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236-237 MICRO-INTERNATIONAL, INC 249 
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112 PROGRAMMER S PARADISE 76-77 
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102 INTEL CORP 16-17 
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241-242 LA TRADE 235 
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lot INTEGRAND RESEARCH 132 
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523 SEKISUI CHEMICA L CO LTD [ I NT'Lj 45 
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73 AT-hT MICROELECTRONICS 106 
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116-117 NAN AO USA CORP {N A) 75 
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216 COMPUTER & CONTROLS SOLUTIONS 243 

170 CREATIVE LABS INC 73 

236-267 DISPLAY RESEARCH LAB 263 

134 DSP SOLUTIONS / DIGISPEECH 175 

212-213 FAST MULTIMEDIA {EUROPE) 207 

212-213 FAST MULTIMEDIA {U.S.S 207 

310 M EDIA VISION (NA.) 104-105 

133 PROMETHEUS PRODUCTS fN.A.J 32A 

* SI yCON GRAPHICS (INTL) 57 

* SlUCON GRAPHICS (NA ) S7 

173-174 TURTLE BEACH SYSTEMS 128 
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u 
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YESTERDAY, PRINT SERVERS WERE ONLY A FANTASY... 



AXIS offers print servers for 
connecting printers to 
networks. 

AXIS makes use of the 
latest RISC technology. 

AXIS, founded in Sweden in 
1984, has an international 
network of distributors. 


...TODAY THEY ARE A REAUTY. 


NPS 530 for Ethernet 

The Axis NPS 530 is a pocket- 
sized print server for Ethernet 
networks. It plugs directly into the 
printer's parallel port and allows 
you to print at full speed. 



CeBITs 

Please visit us at 
Hall 6, Stand F 16 l 


NPS 550 for Ethernet 

The Axis NPS 550 is a print 
server that can connect two 


parallel printers and one serial 
printer anywhere in an Ethernet 
network. 



Circle 539 on Inquiry Card. 


NPS 650 for Token Ring 

The Axis NPS 650 print server 
can connect two parallel printers 
and one serial printer anywhere 
in a Token Ring network. 



Axis CommuntcoiHons AB 

Scheelevagen 16, S-223 70 Lund, Sweden 
Phone: +46 46 1 9 1 8 00. 

Fox: +46 46 13 61 30. 

Email: info@Qxis.se. 

LuFid - Bostciii - Tokyo - Hong Kong 




























Commentary 


Victor J. Cosentino 


Virtual Legality 


Once on-line, eome people 
totally disregard legally and 
socially acceptable behavior 

N early everyone has heard of virtual re¬ 
ality, an amalgam of technologies that 
allows people to act on and react lo a 
perceived world without regard to the 
real world. Although hyped endlessly, virtual reality isn’t 
commonly available yet. In contrast, another by-prod¬ 
uct of the technological revolution, virtual iegaliry, while 
almost never discussed, abounds in the on-tine world. 
Virtual legality occurs when people ad on and react to the 
virtual world without regard to the law. 

Virtual legality is not software piracy or network hack¬ 
ing or any blatantly illegal act. It arises from more mun¬ 
dane events. When users ignore the legal issues that occur 
in regular day-to-day human interaction on-line, they've 
entered the realm of virtual legality. 

For example, consider im attempt to create £m enforce¬ 
able contract by exchanging an E-mail offer and accep¬ 
tance. In the real world, exchanging letters of offer and ac¬ 
ceptance does create an enforceable contract (assuming 
something of value is also eventually exchanged). Unfor¬ 
tunately, without authentication techniques Ce,g„ digital 
signatures), E-mail agreements are probably unenforceable 
in court. Under legal rules governing evidence and con¬ 
tracts, it’s hard to prove the existence of a contract based 
on E-mail: fabricating an E-mail message is just too easy. 

Next, consider Jlaming by users of the Internet and 
on-line services. Flaming is E-mailing or posting a 
scathingly critical, and often personal, message to or 
about another user. Sometimes, as when flaming a novice 
Interne I user (for making novice mistiikes), it's just the on¬ 
line counterpart to rcaJ-world hazing—sophomoric but 
tolerable. Other times, however, it becomes excessive 
and defamatory; last summer, the naming of a user on the 
WELL received national attention because of tlie extent 
and acrimony of the accusations. In these circumstances, 
flaming in private E-mail may be the equivalent of ille¬ 
gal telephone harassment, and flaming in a public news 
group or discussion board may be defamatory. 

Remember, a message posted to a discussion board 
on a major commercial service or the Internet has a po¬ 
tential readership greater than all but the largest city 
newspapers. Wlille no newspaper editor would publish a 
blatantly defamatory article, Internet users may do so 
with apparent impunity; there are no laws covering such 
on-line behavior. It’s possible, however, that laws per¬ 
taining to its off-line equivalent could be stretched to fit. 

As these examples show, virtual legality encompass¬ 
es certain ironies, ft seems that users, caught up in the 
power of self-expression and the accessibility of ^is new 
electronic communication medium, assume tiie old rules 



apply when convenient—such as in contract law—and 
don’t apply when inconvenient—such as in libel law. 

Of course, flaming and E-mail contracts just hint at 
the breadth of virtual legality: This area extends from 
privacy and censorship to access to mtellectual property 
rights. And employers may be responsible for their em¬ 
ployees’ forays into this legal miasma. 

Most of us recognize and respect the legal issues in 
our off-line lives. So what is it about die on-line world that 
leads to this apparent disregard? In part, the novelty of the 
virtual world may seduce users into ignoring their usual 
understanding of legally and socially acceptable behav¬ 
ior. Also, the law tends to lag behind technologiail and so¬ 
cial change, leaving legal rights and obligations unclear. 

Most importanu virtual legality arises from the nature 
of the technology. Solely because of the current techno¬ 
logical inability to verify that a message is unique and au¬ 
thentic, E-mail should not be used to create a contract. The 
relative anonymity iind socially detached nature of on-line 
communications allow people to say things on-line that 
they would never think to say in person. While future 
technology may eliminate some of these issues, tliat same 
technology will, no doubt, raise new ones. 

Tlie truth is that, as individuals, we are responsible 
for what we do. Since there’s no reason to believe that the 
rate of technological change wtill slow down or the la w 
will catch up, as users we must become attuned to the 
legal, social, and ethical ramifications of what we do on¬ 
line. We can lo.se money in an unenforceable contract. We 
can hurt and defame people and possibly become legal¬ 
ly liable. We can have our privacy breached or our words 
censored, taken out of context, twisted, or falsified. The 
solution is to treat the virtual world like the real world— 
because it is. To believe otherwise makes the likelihood 
of encountering virtual legality a virtual certainty. ■ 


Victor J. Cosentmo is an associate attorney with the law firm Finkel- 
stein, Thompson Loughran in Washington, D,C, He tan he 
reached on the Internet at yjtos@aoLcom or on BIX c/o '*editors ." 
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